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(57) imm 

Jfc#L-fEtiL (S81-S84) „ JSfcV^-CBftlfev*— 

ita*3v^tm*ife«i©rjj ^HWts (ss 

5. S3 6) . »**-KC«je£*lTV*5»#tt, * 

ffVV(S8 8~S9 4) „ & WC. #7"Jff$8K:oV>T 
■MW|-t?toTPS*^-^S:«|-*-* (s 9 5~S 9 




AAS ftttftR * ^fc fe o x . 

«BB¥B4. (MEftft0tta&B0tt£fttt*ffl;b& 
B*fc»»+6«Bffl«»1*#ai, H!jSaSBt8¥«(c:ta 
tt $ ^fc^- * ft tfiNBttg IffBflHMMftK: £ 0 *«■ £ 

«r«*M-5««#« 4 

KICJEX, MBatt?ftK:J:!9Sft£4ifclU2>£Ba« 
ffitimfcai-^TWfiT*-* oBBfrfr *B£?**B 

[n*i«2] mramgwtttti^sa. tteu*sB 
u «k*«#«£(6:*lt 

itofcWINBJllKtttt. 

WBHftK, fflG^ttBatimfcftJl*W-<f:* 
fflttSf-? *4 X4 fcK^THe?* 

Igf*si4l 1NB««tttt'll;ft9H1HR*£*. MB 

5 * 9- fflffftftt; (ca<3v ^tBBt*- £ 
ff'5 w 4ilr<l$m4-r.5ft*« 1 7J£B#«3 onf jt* 
tcKtt«>ffi«fe9KB. 

[»**5] ttBBBttttttfWtt£fflttfc$*, WIB 
B*¥fktt. WIE9 , -#fl3*i»a*HttllWEHiA8B*J 
4 i;S<!k xfrtax- 9 © mfk*ft 5 
r 4 m 4 -rsrs** 1 n &.mxm 4 ©i>fhatje 

[B*«6] f»EWfe©>|**- Ktt. 

K 4 S K 4 £W L TV >5 £ 4 fcttftt 4 f 5« 

** 1 »EB**5 ©v>rft)W£E«<D*«*«SiB. 

eatt^att, sfriEtu*gKco%-rs7 ? ^-^ffl^4ffl 

*»W 5 £ 4 tr i i" 8 1 75r5M 6 ro ^ 

•r*w& »mb« ©fim&a^s. 
[»** s i Mem&Mtsmi** i e e e i 3 9 4 - 

l 9 9 5 X-h 5 £. 4 «r«9Mtt& 1-SB#* l 75 7 
0V^#>CBftofim«a£B. 
IB*«9] IWB5*-#A*i6tttt, Bftff££B-? 

&s r 4 &¥f®kirm*m 1 ;is»*«8 ©v>f na> 
fcBtt0flHRMa«B. 

IB*« 1 0 ] mfcr-V A^Kffifl, BBKttttB 
XfcSci4*#&41-SB*»l75£«#«8©Vvf;H 



[B** 1 1 1 7*-* AAgifiKAA $ Jifc^-* £ 

a^Srcfco-c. 

ftfTlEf 5 - * A7JS!eit0> & $5 £ $ *x-C * it f - * frfittH- 
SEti^yT'fc. ffie«ftaW*gB0*Biim*lil 

BSftfcfflASBwBBttBKB^TBET 4 -*©* 
* fc fc, IKtJtfrx r y ^T- *>WKIffft*s# JB»fc»*tt 

5*8**^ **ft4 

m • 

[«*« l 2 ] BBttBlffttB*;*? y m MEtU 

A»Bioaiftttf«oB*«fl-tasflrt 4 B«*fi*tjs 

20 *fCte»Slifc«IMIiB«*:JUi#i-*ri:*r»»4+5 

11*11 i3E^©1t#^a*fe. 
hmox 1 3 ] mmmmmitmm-f^ 

ttBM**??:/!** m^W^BwTOJtSI'Sffl 
X4 ffiffi^-^ ©W-t-S^-^t-f X4 KS<iv> 
TrWSSx-^offlmtrfi 1 ^ -4&##:4-r5§&3fc3ll 1 

M*«i 4] MBMttttB«A?HtBfr^ ft 
BWkxTsfT'M:, Wffi7 f - ; f»*7-#tt4MEffl^ 

so B«Srft5£4*»«if l»5B**13 

l 5 J MB»B ff *ttftft£<*««4*, bU 
SElim^ 7 1 f T'tt . huE^ - ^ o«BBWtt 4 HWBffl* 

&ft5z.k*¥fWbtZ>m&mi l75a»**l■4 0^^ 

[«** 1 6 ] fflBBf 3t vmm*- b-it , ^B«k« 

-K4 Kfc feflUTlr^r 4 *WB4t-8 

R*4fi i 75SIS*«i 5 rov^-fii^KBBtoffBfca 

[«*airi BBatBBBtt^a-yBBft^*, 

w*mm- sr4 *#m4 -rsa*^ 1 1 »sb«« i 
into* i s ] wkouAmtxtit^- fiMmm 

MBBBMWMHC^ «E^*7Jtii6B«»b<BS6*H 
bo T£fcx-*£rett-tSfE1t¥I5;4, MBBBOUAS 



BEEB*aiaE*3iifc*-#&imE*BBB 

*1HMftfcJ: 0ttaS;h,fc«Btf«K:*^TU**« 

lit we^ai:, kbb^bic 

«W» tt*»*tt]Jf£ «5B#e- 

KfcJSC BEBB¥B£J:0aft&*ifcli];fc£BaW 

i§»*«i9] «n£«ett««i»¥ftM:. mum** 

fi*>«B»» ©**«**:»« U BB*B*tefcSPL 

[mm 2 o i «nett«effi«aAKf-r x» 
*, a«ftft?Bii. ME*«aB©awi7Bttffltt-!>- 

-Y X fc jKJIEr - * ro * 1" 5 7 - 9 f 4 X b £ V> X M 
E5»-#»«l*«rff5it*»«ti-«l»*«l 8Xtt 

. £8S*jg2 1 j imamitf 9 -«« m 20 

EB*¥Btt, BEf-J'OJ^-Btt&BEIilXJBB 

:*rft3rt*WRfc1-6»*qil 8»SB*«2 0©v» 
■rtt*»BlB» ©BBBSBf X ^ A. 
[81*^2 2] AlEttttfllWttmMEflMRt^. B 

'.femk^att'. BEr-*©i¥«*#£tMEaw8fi 
ytft#«fc«r*«jfwii 8^is*ii2 1 ovarii 

jM^EBoWBtol*'*?.*.. 

[B*B2 3] BEJjfJfc«BB*-KH:. 3Htttft* so 
*** 1 8 75 SB** 22©V vf ju^e* « «$g&a 
[ffi**2 4] BEBBBBfiW'a-^WB***. 

BE-aR^aa. BEwaBaww-i-sxa 

fifcigiR-fa zkZWtikk-f 3!F?#*l 875£!i!#Jf 2 

[B**2 5] BEBr&aBMl*. IEEE 13 94 

*2 4©V^ftiWzE4fc»B«*.«S'X7 l A. 
[«** 2 6 ] fu^-* A*-«Btt, GftfteKB 

•f *ui»fcE* ® MFBMav^ t 1 A, 

[§s*^2 7 1 m^v'—f xtimmt. BBaotstt 

■Cfc«;:fc*B«fc-J-aB*Bi 8n£at*92 5«>n 
**Ba*«fcfc«:/p^?A#E«a*Lfc=»i'*V- 60 



9 KBrTB 4B«iB#-C* o X , 

fc, Wfi*»©tt*8K»«BW«*ffl;&BB*fc:»1» 

+«BB«aa»¥iBfc, mfEiait^ie-eiEitiixfc^ 
- ^stmeiiiwitff ***** * n fcaBB «c 
aw^rfflAjfeBitfcft* flMj»B«:a*i-*aB*w 

«5BB^B-e»BS*bfcm*iSB«)«BfllfBJi:JKJ 

4 . KWB^JBioWIW** ^Hr*tt4»fr l±BrBro** 
*- KWS C-C. BBBB-lMHc £ Qatt SftfctitfjSS 
B»«BB«lca^v>TBE^-#»«*«:f?3«a# 
H&tfEBSfb-O'Sii 5 EBB*. 

[BBeBM&ttB] 

[0 0 0 1 ] 

+ *BB(ift«feaaB£<ftft 
S«M1->X7A, tttffcEBBftTCB 

L-cB»©mfl«Bjc»«s*ifcnr«»assBi:*©B 

«Aa*&. »t«»B*B«aBB*fttr*»«>B^« 

B#BE*-#a«'<***L-c»B:a*i,, rfttm* 
«Hd-w->a*«T 5 flHwaav** a, bo^cb 

E«««aBfit?B1T1-*«!lW*)«SrBB L,fc=/f a 
-#«a^fBftBBKtfl*: B+«. 
[0002] 

[&*©&«] /•s-yt^yea-? (ft 

T % wyayj fuj) tfWfSfi/S/hBJafflsiytr 

tfc5SC S I (Small Computer Systems Interface) 

fcfl-L-CBBl,. ^-^aBSrffSBBtfftfcft-O* 

[0003] /U*p< ?*?f , >J>9fr'e i r*% 

^Mm.inm ; f^9^ I / F Sr^LT^V = vic^gg 
U BEEBUftBfi-CBBUfcBBS'"*' »±B^ 
KB) «r^V ii*, ^-K7*^^^fcffi«L 

[0 00 4] aBro^yavif*-^^-^© 

^$SK«St^iC»yy y^ttLAN (Local Area Net 
work) B»*S'h!7-**#LT«BLfcB«»aS'* 
?J>.h%\bfrX*$iQ, «fa»6BB*Mi^yAT?tt*« 

(1) L AN±T?*Uffl-C#S7*y K**i-6 

(2) -JtB***tfc^"!> ^©W»bgfB©^y V 

(3) jS^Lfc^y KPP«|J?a ^^S5iStTOJ(H 



fiiifeffl&iM' X*X*y*f K *?-Bl*l©#*Hf© 
MttS^Pa"**** Kf-#J:l£i(8il**i"CV^rfc 

u-cms § ft tz-xm^mmm ©tojt - * © * t 
fyyy^K^-Y^j ins) TWiwiPrftfcffliw-'fx 

[0 0 0 6] £bfc, xi'^/^^^^T?® 
•J a**vfcW#f-?*offl XfcBMllttK** 

[0 0 0 7] 

[»Wi5S#f!^tJ:5i:-r5Isa] iEWIS^ 
[00 0 8] L^L&dSib, ^Ssrottfft&a^^xA-c 

a, tWa- i /F.t fc*aflBa*«^rtit s c 

S IfctefflLTHSfc©©, S^iteigW-l-©^ 
fc©*, u/Hffi<f©fcft<^-:/A;4U:^i©;4 5 & 

[0009] *fc, j:is^*»ffl«tea->^7 i A-ett % 

t i o T&v a ff?#Bt % i v % 5 njejS^ *> o fc. 
[ooio] L*»t, JdfitfcT'y v^Wi**rtt, 

©*HS^fc.k>> lfc©7"y v^©*#»«S^5K:il 



[0011] it, tttt©1|?tt8m** y 

*>$s2s$s£ ©fi T 5 ft # 5 1 V > 5 ffl]B A** fo 
io [0012] *fc, Mij^-^wfflifftiM xtyy 

MkfflttrofflflW-'f XJ: 9 * *v*»*tt1Mkffl*©jfc'C]W 
»©««#BttofcaM:fr#i:4i). ®i::!E®fflit©ffl 

[0 0 13] *fc, yy f*WJay<r>MMtffiB& 
20 tESnrv^v^tt, yy y^i^-fe-y h$turv>.5 

EiMi«©ffl*lH' XtrWJ8W»te«*+* 
«©ffl«f-^X-^Pp»J*i*j%aEHL, ^©fijSieBlBI* 

[0014] r^y^-i -ysyyy h^fcttfflu 

l *~?&<o&&Mmt Lt i «:©Kiiffl^ 

— ^©WJ^-^t L-Cx-^^*^, SiSSiK— ^ 

©fc©, l^^©K#=.^>>*s«IR©»ejWI«ttt* 
fc*oXBi«fflAS*u*r itftO, *©««»— r© 
mm L 4 v ^ W1W fe *u© i n 5 IBM **** o fc. 
[0015]-*, HlffiiMKfilCWJ^-^^fiiEffl^ 
*W XwfiPWttBBKieiWII-*- Sit 5 iH?***© 

mwz «t 5 « £ & ve* $ a<, ^ ©^ 

fflDftf-W X©EPJSi]«6iBlt3tfflj«tilX* 6 ± 5 fc^- 

tr*>ftrt*btfftb-f , »»iwwnf*>8 1 ^bim&» 

[00 16] $6>IC, n-*-#©yp V^KiJSVvtfc 

bo t©«B6±©«^6>|&K*«fe^»/ > e©fc», 



#12002- 



.4 4 6 8 1 



ftJMtt*** 5 r fc « < 4 « k ^ 5 W&MMbi 
[00 17] U>t, **©Hifl«IS«r/<ysi>t£«i! 
&*i87jnU se>t»4i/FroBk^Jj:J;oT, /<ya 

fools] *ut, i-*-* 

««l,fc3iflr*pr(IBCft*i: , «*T«*UK:ftfi--# 
©ft:*** h !7-*»!:«a*S*bXV^fll<o«^«BHin-e 

©a»MMB»*:;RHr+i ir* 5 naA*& c ***** 
a. /<y=>iyyy?i^L-t3-w 
* © mmmzmfa urxsitiaK 

^y^i7'!ly ! S'i:»r»1l^- ■ytftMS-UT^ft 
g^tt** h a yfa — # t Lr©x y = vfcis 

#-t*#tt < ft 5 i v » 5 IMMX tf± 1 fc *. f ftfr 
ttr»*'«W». '<y3vro»fttfcRK:J:oT? , --4'*« 

[0 0 19] #»BHtt£©J: 5«IW»&K**43itfc 

fco-ti. aaftiaaBE* ai*i-ar& ua» 

*0fa»*t«IM-«£ k © ■?# 
[0 0 2 0 J 

-*£E1«N- «E**«fc, ffiE**0>tt£ 

&£Qm§zntz®m\micm<s^xiiit>&imkt£t> 

ffi*i««Mmi-*MR¥«fc, *WR*au:J:»>*K 



<JV^-CMffi9 r -#««tt«rfi , 5««?aSr**.rv^5£ 
[00 2 1 ) £fc, *^BJC#.51W^a*&(±, r- 

^L-cffl*i«icHjA-r5fflfaiiia*»-e*>o-c. me 

y 7t?K« * tifc^- * 24. tfttEEEtttt ft®* Ty? 

- KefcC, (WEEK*? 1 y:^WRS*tfctttfj«ll© 
E«fllr«lca^v*TEE*-*©E**tT MtXarv 

[00 2 2] *£HCfli«tttta3gVX7.fi. 

SIS^-rtfcr-^SrEflSI-SEIi^ai:, WEUm© 

IWEEW^aKEItftixfc^-^atfWEIi 
ft»«©##aiiJ:5»#SHfc«teffi«K:«'ii/>-tai 

#aicj; q aBusttfcffl* towv^tritr 

E^-^rolWfcfctf 5 *»5*»«:«Ki-6fl »*» fc frffi 

^i»#«©Miw»**iir*Wft»Attiwa©wi 

©^i6fi« CS-Slr vt ME 7 s - ^ ©ffi^«r tf 5 EjfHMt 
«r«*.TV»*c:4:«rWii Ltv^. 
[00 23]St, ^xmicfllSEtttt^M:, 

KSIvfcffl/jRBtlWE^-^lrfiaii-* fc*o7o ^ 

9 A^Eft * nfc a v t- a - 9 mmftx-h 

oT. !»E^»)>»bfias*iX#fcy-#tE«i-8E 

t»ft+6«MB««*»^)l(i:, ffiEEtt^M-OEttd 
4ifc5*- * & cmEtlEW «»#^JR-P» # $ fetttE 
*«Jc«^v^rai*ft«M 4 ft 8 fflA««frWli-6» 

feaWv^TEE9»-*»««ttf 5 *»5!»>*«Krj-«fl 
Br^NS fc , tiPNtr^Mofd Bfftt#i9«1lr*«) ft*&£f4j?f£ 
©«I*-KI=«C. MESR#acii3iSR§ixfc(±j 
Aiffl»«EflmKahJv^-ClttE9'--#«olB«*:ft5E 
H**i:*«E1»*itT^8£t*r»«tL-CV»«. 
[00 2 4 ] ffl, *J8W<0 TE«>»W© 



[00 2 5] 

[0 0 2 6] *^BJ©^cO^(C#31f^«! ! av'^7 1 
Att, IEEE (#ENt*l«?&flftraft) 
ttStft^S I EEE 1 3 9 4- 1 9 9 5 I" l 

[0 0 2 7] 4f, l 3 94->!lr;w^(;o 

[0 0 2 8] iGfre33tt6lL&lfl7*J* A/tff*y-^ 
(DVD) <D«»K:flS)fcV\ i^rtf-^^t- 

[0029] *L-t\ *-©fcSt>£i±»~ 
©•aisaMntrWifewat^-^fiiSBriiBft-rv*-?* 20 
^as&stfcs, ftra>8feAft»bM*&it, ieee 

'.T?jfel*iJjES*T/fc©^High Performance Serial Bust 

utroi 3 9 4'>yr/w^^-c*5. 

[0 0 3 0] 01141 3 9 4 i/V XQWtW 

mTfrtf* f-mmxh ox, *wxa s - Kt u 

f©«i~»8©f } ^A#S»l a~l hrf*, 13 94 
3 9 4/<**— ) 2*#LTlVtC*ilf*iXTV* 

30 

[0 0 3 1] #l~*S : ©7*^#A4WBi a ~1 hi L 
ttt, Ti'^l'VTK, DVD, f'J9)Vii 

^ftA6 3^St«t5Cim, Hi 00 -y*^ A 

*12fct«IS3 09»^/HM»la. lclRI, &2&t«& 

a, 1 dsn*. 7V *^f^%^msik <o 1 

3 9 4*x<r-zfjW2&frLXE.Wz.ffiJiZ)x, %3<n 
?*S9A*mi ci»8~*8©-7'e>*A'«»l f~l 40 
b.<Dm%J- KftffcfrifcKJ: <Q 1 3 9 4'<**--7Vt-2 

[0 0 3 2] r»ip{Cl 3 94->yr^<^-ci4, 

i'jirstfc/'- K»tt*at#i»«L,fcWi 

[0 0 3 3] *fc. 4HtWttH*ft>ftai? (ID) *=£ 

u 1 D&m^mmL^^tkicn-Dxi 3 9 

4'<**-^*2T»8«Sftfcttfirt^l«0>*9' 



1 hfflfc;*:* 1*01 3 9 4^*^-7>2-?|ilftjg$g 

3 9 4->y y;w<*w#f$T't&377^&rwi8&fig 

J: e? 1 3 9 4^^<5r-'//u-2«:#y s ^ ; ?/U«l a~ 

h -fttifeR ft & if SrM^i-f «£i#-C*6, 
[00 34] m2ttm&l /Ft LX<D1 3 9 4->yr 

/w^rofcifrfc^MVns, ^^jsisir'feor, 1394 

•¥3 aSt^y V7 • 3 b 7?— A?;nT?iP4 

6Mfl«3ftt**U. Sfefc. 77-A?xr»4ttl>7 

yif^'>3 yw -V4 arote, ■yyryw^ffaaub 

i «IWt8alia*#?#-h6* 
jl-LTl 3 9 4/<X^-^^2^gaSfeStb-CV^S. 
10035] *!Mt3 afi, y^*'H , -y3b»ffi 

*2t©iiwy?-:7*-x«)ftfcii5. yy 
^W-V3bti, h^yf if->syu-i'-ir4a trowr 

[0036] h^y-ftis a>uj j r4 a (4, yy^y 
yr/^x^aSii4 bit, ^-f-f-t (tomwra a, 

U^Kf 3b, h7yf^->3yMt4a, W 

m?§ (/- K) w^^tsi^rtitbx^^w (y- 

K) ©IDtWSU *fc, *y H?-^***t«t- 

[00 3 7] 77!)^-Vai'Wt5al4 > ffi 

'«t877"!l^»/syy7HaSC 1 Ay9^V*.— 
*±(ct*© i^lc^'-^iSrjSffl-tS^AvyD 1-3* 
(^MI-ar-Ty^oyx (Isochronous: T^j ) 

»fl*e ± 9 fttt • #*«*«© y t <i 

£*iT^5. W, T-YViJ'P/^-r-^tt, h?y-y 
#VaVMt4a «:^t5rtft< !)^Wf3 

b&rom-eK*7*-#«»s*i*. 

100 38] H3I41 3 9 4/^ 7 --7 > /l' 2©«BiT 
fooX, SEl 3 94^-7'/l'2lt 1 y-^h'?S7 
a, 7bTf*BStl.fc2a©y-f^h'<rfll««8a. 
8b»ll:, SflE^8V~4 0V, ft7C«^5DCl, 
5A»mi!Si!9a, 9b*KftfcJlT*J9, tt«W69 
a , 9 b K «t 9 , ®S^*- $ ^CV^7 i i>^'/^«^, ** 



11 

[0 0 3 9] 1 3 94i'!J7;l'/^2±-?Bf- 

w?hb») ft, ^ra^i^iHa*- K-r* 
frtwH, ft-S-fldrSCfc L-t, H4 5 4D s-i.i 

iik (Data/Strobe Link) ft^fc^tf&ffl SHX^ 
[0 0 4 0] JKDS-Linkfa^fr^tt, SS^W^IIT 
8a. 8 b<D $*>, ^dSV^Ts t.^flf**8 at 

», @4 (a) 7 , -*tt*srSftu 

jtr»y**h^r«4*8bl«i\ H4*(b) K^-TJ: 
n-:/flr**iSftU SHSW-PB. 134 (c) fc*fJ: 

[00 4 1] r©DS-Link^{l2**f±, <&W^!>T 

^-^Kai^sccJfc^reaisaisp-JSiKv^ri, pll 

(Phase Looked Lbop) ftHMttk ftS©T*LS I # 

ft, SSS-t-^^T-^^^VNtttCT'C K^*M1T**» 

•r-i*r*1-fllfilSrSS5i65.R!a*>S:< , Lfci)iot^? 
©finite 5, 

[004 2] *&, 1 3 9 4 t/J) TAr** 2 W7 KV** 
ft, H6"tC^-rj:'3{C, I E EE 1 2 1 2(CipaiL-C6 
4^yht?ifiJSh., St 6 4 try h©T Kl-*&jaigL 
■t*3< wife £5, 1394 ->!/7yw^ 2 £tttt.S*i 

K*tH I* fe* A fcfl 3 d i tf 

[004 3] SftWlctt, 1 3 9 4 •> U Tfi"<X 2 (4, 
6 4tTyh*©.h{fcl0tfy h^t^ljtlOfcU 

*A»-y<;* (/<*#! 0 2 3 ) i 0 2 3iB©/< 

6 try Mi/ - K«rltSWi-8 K#*#l 1 C 

§j»3Sxbti, i 3 94-vy r/w<^rt«^-cwy-K 
3) 63#©y-K&r j*f*?-*£fc** 

#. LfciSotlflCl 3 9 4VJJ 7VI"<*ICf4ft*6 
3 •£©/ - K SrffiSE-fi w t #T*& 5, 
[0 0 4 4] y-K#*Wl llii<48tfy Mi/- 

y U*Ui?*#ggB|l 2C«9at6h, «9028lf 
?httUS?*4'TKW<13»Ctl!JSTbi'ia. *L 

r, fi?**arii 2«, *jffl**yffiimi 2 a, :/? 



(7) lj#fW 2002 — 144681 
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-c^-hswi 2 b&o^w^aiw 1 2 cic^#i 

£*u Sbfc, SHtSv^^lBl 2 c», fi?x*T 

KWX 13|:i9CSR (Control And Status Registo 
r) 7-*f?f-Vl3a > -V^yW^Ub^ 
7^sV-Va>'ROM 1 3 cRtfa^j' hSffl 

13d{^Si]$^S 0 i-ftfcfe, U^^7FW13 

[0045] Z0£5izLXl 3 9 4->!)7/WU2f 

10 ^i©***^*** (y-K) Miiz-KID 
ft, i*U=J;i»HiW*y h!7-*K>*jft*R£, VMt 

20 [0047] ft#«fcft, a^^-het n*a© 
y-f* h^riUNfts a, 8b©rt, -joy-f^K 

K©^8^mi»©*>-*:7$fc<i:3/~K 
&©**fc^i;:.}:o-c*y h»-*««telfcfcjt*£cfc 

y*y MB-g-fciSttU ih«rS«Lfc/-KOWll' 
So 4^3 aii^^P ty h-»#&£<rf5IHI$(c:yy:^ 

y -fe y h fi#^r©y - KtfiJSS 

[0048] *fC, StfADUlLt^*!)*? h«# 

w$n«i t sn* wtft /-kid**/- Kfcft* 

40 [00 49] H6ft^ytyh«*t*«Lt:«>&-' 
- K 1 D«r«tJW»*T©-a©«i]«!*W K 

[00 50] *"f, Xfy/SKIi^y h 

»*y hW-^jwafe-fst^y^saicJi*, yy- 

«WJ«3a*r»T1-a. 1 3 9 4 f!)7/W^ 

Asy-fey /-K#2o^±©/-K(c 

so ¥#/~K0 3o0ttttic#itbJt. ttfcyy-wji]* 



©y-K©<P a^/u-K;- KfcUflfcu 3-^-k© 
[0051] ii 7 \*y y -m&mm^m^m^ty 

n — h 

[00 5 2] /<A0%***ji4.Lfc*, ^fyT'Sl 
l -ettf-T 5 '^ * /I4WBK y - 7 J - KT'fc S £ £ Sr>T<i- 

75my ku flK-x^'yi/s i 2-mis©^ 

i&ftgfltt'&fc'frllifL. l 3T?**« 

■*'-HW±Wft*5A>Sr^3: s»*i-<5. /^y-fey hit 

9, hm* rij , 6B»y- 

Ktf* l - Kto*K»9)t**iTV^»e-'tt^f 1 y7' 
s i 4 mate, @B(± r^-j , gsS5fe<oy- to r&j 

-K©=***#-h6M: I>jK-H i#*j, J&fiSifc 
[0 0 5 3] hUbi* r 2J #±©»S 

[0 0 5 4] -5-LT, WV^yyP'S 1 3fcBU>, S$ 
¥Wf/- Kfcov>ir±5$w&jl£jj& Dfi-rrt Id J: 

r i j efts tJify^s i 4-eafii*sii»3*^? 
tf-hett r*j , «?&,-k-to r^j ijwra. 

# roj iftot^y^ - K©^t«)3*??#- 

S^^y^y-Kli^-W-Kt-feSri: 

5. 

[0 0 5 6] croj:5CfC5i^H:lo»=i+ ; 5'^#- 
h 6 LiHgffl 3;lvo**W - - KK*3 

BOa^?#-h6* r^-jjf-hj it, 2oUU:© 

[0057] n s i*y y -njwas^T Lfc:R»*sj*-j-* 



0V-K1 a~lh) ^6M7S.^8»y-K^§JI» 

/-Ku. i c&mmm.&tix#>«). h^3<oj 

-Kl c«3TttKB«4roy-Kl dJ»«E««9l4*iT 

Kl e, 1 f 4vO*5. 

[00 5 8] cro^y M7-^fl?fiEr-(4, ^xy-iryh 

io [00 6 9 ] *-f. J[«fflf*IS*ftv^* y-Kw*- 

fcftO. ^«#Tffiift«. 
[006 0] *#«|CH:. ffflUV^#-FWUI 

■<?*>« £'i#IH« 4 *y M7-*-h-e*<»fMrtT 

20 T*HPBB*ro»S*fifofc« (®ia^2©y-Kl 
a, 1 bfflTM*&l©/-- Kl a) W=i***#-h6 

Kla, 1 bWC?BSB2©/'-Kl b) Oa^^iK- 

h6;&MS#-hpK.itt!£4*i5. 

loo6i] rroiptui:, *1\ i fla<o 

*«!)-7;-K (S&l, *5Ry»6©y-Kl a, 
le. If) i, «&©&«&#- h &*Tt 5 T^^fV 
-K(t2>f4©/-Klb"-ld) £ ©M?*l*M 
4 itt i* < . *« ©t§#tt, SS 1 <Oj - K 1 a 
30 -flS2©y — Kl bM, %$<r>J— Kl e — 
KldlH. RtfleW-Ki f-»4©y-Kl dfW 
•e, **^-#-ho-«*-hp, jfisroy-Ki e- 
^4©/- Kl drfli'*5^T, h c 

[006 2] JfeV^T?, J''7Vf/-K i C*)S|l2^l4 
[00 6 3] *^J-et4, %4(0/-Fl dtf%i5RVn 

40 6©y-Kie, i f a»fe«*n*«snr*:fttfT:fe 

t). ^3©/-Kl cWLSaW- he, SigSJfe 

««5ltfffcfTV\ t©8**4 0/-Kl d-^3©y 
-KiclB t*3V^X, h c -^* s - !■ p ««»36S 

[00 6 4] RV^-e, JS40/-K1 d^&m^-M^© 
SI«tffcK3fly-Kl btt, ffe©=^^^*-h 
6tSRStU-CI/>S02©y-Kl b(£* LXll-flMR 

50 -Kl bratc*3^T s N c -MjK- h p Srjfc^t 



«F 982 0 0 2 



-1 4 4 6 8 1 



<5„ 

[0065] &fot$K\,xmat6&miMk»tsm* 

ft, £.X<D=>*??tf—b6H i ®.#-bpk ZfrtMi 
©/-Kl b asyv-hy-KfcfcjfcSfrS. 
[0 0 6 6] /l — h/-K(4, lofl^^P-^ 

amwk: i fa ujwws utv » «m> / - k 
[0 06 7] r © j; p id l-c 5/ y -«»J*3H*»Ti-a 

b< 06©X7^:/S3(djRoT/-Ki&£&l!&fT 

i/\ Br*©/ - KJwrc*/ - Kfc i D*tt*1-«. 
[oo68] ia 9 - k i Dtt&«ua©fta¥M** 

■f7P-*-+ -}••?*!». K/-KlDKje*8rm!> 

K, a— w - Kiom-e i d *(+*ur^». 

[0 0 6 9] ^yyS2 1tli*?H7-^rtK#4 
+Sy-7/-K©«fcN (Nlti** 

r 3 J ) Srl83&t-5. &<^T% X^y/S2 2ftt#!l 20 
-7/-K (fci®/-Kl a, »50/- Kl e&t/ 
JB6©/-Kvf) #A~h/-K (SB2©/-Kl 
b) icMVX I D«:W4f-i-* ± 5fc:S#1-3. 
y / - K it*»#ffi+* »t, K/ - Kr±*r 

y7*S2 3-er-hf hu-i/'a y** (PSffi&S) £31 
f?U I D&ttW$y~7/~K M*.t£y &1©/ 
-Kl a) *a^U-CR8^S*vfc!l-7/-KteID 

ofcfl&©y-7/-KIC*fU IDWJMi>cfc 
t©J8H£ii*Pl-5. -t LT, *y?7*S 2 5T?|±y- 30 
7/- KflS I DfcJ&fcLfc^Sa'&Wrb, I DJBt*#tc 
$5(rbfcy-7/-Ktt, 2 Bfcil/kWy 

-7/-K© IDlS^B-Kdf-v^ M?£/-K'ic 
63 U ft< ^?^S2 7fl±!I-7y- KtttiftN 
*• flj tdttT**!) *>bL, ^f^S2 8Ttt« 
N# roj *»5*»Sr*IBPrf-«. *UT, *©*j4«5!£ 
(No) ©»&tt I D*» b TV » y -7 / - K««* 
fc*#attV^t*lMLTX7-yys 2 
[0 0 7 0] fctytf, WWT-K'hU'-Va vfeStflt 
Ufy-/S2 3) % Mlir^hW/a^lD* 40 
#ic*ffc bfc y -7 / - Kfc JdSOI&il'ltril 9 S 
L (Xf^S2 2^fs'^S2 8) . **ttfc£-C 

©y-7/- Kfc i S*t«. 

[0 0 7 1] McN^ foj K45i^Tj// 

S2 8©Siit£ (Yes) iftoWy^S2 9fc 
ig^. *S< hi7-*'rtfc#&i*37*7V*/^K©#MS: 
M (Mtt&«5*;*«-ei4 r 2 j ) «r»JW6. *^ 

"c, *-7-.y7s3 0-ew:#79v9 L /~K (£3©/.- 

Kl c&tJ<$4©/-Kl d) aVW-hZ-K (&2© 



#M^tt!)-7/-Ktt#KR#fci-5©-e, ;v-h/- 
Ktt^^?/ 7*S 3 1 -C7- If h U— -7 a V&SSrgfr 
b, I t)*:W-#1-8^9Xif-y-K (tfjjtfi, $3©/ 
-Klc) &»ftbTKiS£3*Wt7'7>'?V-KfcI 

77i"f/-Kfc*fU I Dm^ft^ofcgfflg 

/-K# I D**f»Lfc!MW»*fl»fU I DJM»fcjit 
5fcLfc77 V^/- Ktt, ^yT'S 3 4 fciiA/T?$7* 
7 75V- K©I DDHIt^B-mJi hT?£/-K 
fcfi»U S<^y7S 3 5TH77 7^/-K©flS 
f&Mfc rij SlWD^R, ^y7-S3 6?tt 
WkM# roj jM?*>**wi-a. *lt. *<»wts 

* (No) ©«£i4I DJr#LTW.Cl^7>'7V-K 

[0072] fti^-e, BtfEir-fcr H/-> 3 yr-iD» 

b fc7"7 - Kfco^T ±« ©«&&»* 
Mb, 4tro7-?yf;- KK i DW4$jx5. *b 

T, «M*5 r 0 j C4fifcX7 1 ;y7*S3 BOff##J6 
(Yes) &&4?*?y:rs3 7K4Kr. 
[00 7 3] *bt, Xf y7*S3 7T?ft, 
K (J»2©/-K1 b) BIDfflrMU ^fyT - 
S3 8t?l±«/V- W-KW I DitiS'7'a-K^tX 
h-e±/- KKteiSU «-/-K©ID#-»&*«LT 

tOO 7 4] ^P-K*Y^ -h'lf^^'-K'Kl-iBSS* 

K© I Dttfitt LtT'tt. I t)##©flfe, 
SHTV^5/-K©ftiH*'a, a^^^^-he©^ 
Ifc, «fflSifC^«a*#**-]»6©*IBt. # = 

y-K (»1~06©/- Kl a~l f) ffllDff 
tt, iJSLfcJ: 5 {£ 1<5© ZX- Y 6 '<bfrim<o 
/- Kt*ttSn'-Cv^6 y -7/- Ki9*6**«Di8T' 
6ii«. -i-fttofe, P-7/-Kj9»6*tt©/hSv^Wt 
KSiSScO, K 2> •••tg^^fJIP^-tfo^ ID#t 

K*+^ h T-#/- KJ£*ftL, ± 9 I D# 

*tt r« 9 Sx»*J V* 5 i t HS„ 
[ 0 0 7 5 ] * Lt, £T © !) -7 / - V'ifi I D#^-Sr 

«!#l-5t . K(c i d (3 a 

K-6>fc)«& I Dlf#&7n- K*-V ^ 'H?«aS ■ 
L, **KA— b/-K#i5«)iDflHI*r^B-K* 

9-^ ±t? I D #f-*Si>J >j ST £ 1 1 

[00 7 6 ] ^±id 1 9 t - MJi*f &4#© I D#4©« 

[0077] &(C\ H6©^7 1 S'7'S4iiil^ 



[0078] •ffcfcfe, i 3 9 4 v y r^/< flasu 

K$ft$ftfc<g-/-K#> &£<*ft-C< ZtB^&Zii? 
5„ 

[0079] iiiotiiffi^r-b-M— y 3 v^acjia 

[0 0 8 0] ;-y&7-?fcm*mi!iT'ZZfcmc 
i 3 94->yr/wuj!r-f K^trefes-ta* 

ot, lTttffc&*-KK:J:9^&£#f. 

tixrr7S 4 2tii*, ftaM-^tf-^jW*** 

(06) ^3S1-'<#7 !f -^!»s*)5i:W 
rr$Hfc*^tt^^f7 e S4 3(tii^ ^-fSfcfelc: 
h /- Kfc* 

[00 8 1] 01 ltt, »1 ©y-Kl a&O'SM©/ 
-Kid K-Cfo 5 SI 2 tfV - K 1 b \t*X 

[0 0 8 2] l-fcfrfc, 

- K©**- h c h p iSWfjTTfiaS^ * 

mem m^a® 4oy-Ku«3f#-i<c*> 

f»I3»/- Kl cO«*- hpfcJUSh, *e>c« 
$3©^-KOf#-hc*»P,i2o;-|*lb (A— 
h/-F) ©fLtf-hplc&itSftS,, 
[0 0 8 3] ft^-C, ^fy7 , S44^V-h/-W 
fc^yyrS4SfcJ8 
'<**Jfl*»B**r»f? Lfcy- MM* l j®©**-. 

VVfc&W?©&3?#fc<» «6o-Citt.t^7 i 5'7*S4 8 

[0 0 8 4] ^ffiffl«l©S*&58fTLfcy-K 
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6 Kit*, ^- h / - TO ^JESTf-rfc**. S / - K*r i 
SrMH-fcft CW-V - h*l£#lifl i Rr5Sr##1-5 J; 5 fc£ 

fctt*<, wfct»u**;t-oK j: ittmmmm 

[008 5] Xxy7°S4 7t?14Sfflti©®* 

*» tfc / - Kfc/<*ttffl ta^ffF Bra***. 6hfc*»5a' 

(grant) iftgftgft (^f^S4 8) , fMSH 
10 4#>ofcy - KKitf LTtt<BSS#«fa-J3- (data prefi 
it) j5Sj|Hf*tV (X7 1 ^S4 9) , 
(IS! 6) £Kfi. 

[008 6] 01 2(i/<^ftfflfii«:S*Lfcy-K©3 
MlC-Kl afc«5i£t^t-^2HiU ^4© 
/-Kid C(BS#«MB«- *2HB Lfc*fr Sr* t X \,- 
S. 

[00 8 7] tUT. (E58«Mll«*fcft«L*:JB4<oy 
-Kl dtt, zf y yS4 lfcSt), /u- h/-K*»fe 

20 [0088] «afF»rflr*fc*«Lfc«3©/- 

K&frHMU * , -^«Bai««ltt*1-*fc, £#©«yl& 

mi-** 

[0.089] *fc, 1 3 9 4^7 1 A/<Xt?tt, f"? 
(BaiSHSi: Lt\ 10 0Mbps, 2 0 0Mbps, SU=4 0 
0 Mbps©3«liW7 !f -^K5ll)SiS^ ; fi"UX*3 1 9, ±{4 
(*Mttttt6W*i» K) ^Tffirofc 

30 [0090] ^feic 9»— ^isai*— Kfc Lxtt, =y 

h n -/HS if © # P3 ffl "?* - ^ «: I5jal1- 5 T V V :? a 

[00 9 1 ] TJ/^P-^TiWJSlf^-yXtW^y^ta 

HS-«B#rfl (Sfftil 2 5^ sec) «t % ¥Tr9*S 

ttSr^W^^^-h-'^yh (CSP) ^ii 
40 ff U TW y;!'n^^7 ? - ; 5'ro|s5i^?5Loof-^ 2 !' 

[009 2] 1211 SliTjXV-^D^Ig^^-KtCfclt 

[00 9 3 ] ■iJ-yri'iXs V • ^+y7"l Stt, 

■e, «a**ai-« j - k Hy<x*sffifflT? # s fc « 
T— f f l — ->g VI 6t?^<^ai#©fcJ6©r-e 

50 [00 9 4] T-fM—v'sVl e^^XWffiJSfFBj- 
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h l 7 HBsStcfca?'- 

5/7° (ack gap) 1 8 ift*Stl*«V^-Vy^#tftil 
Lfc^, h (ack) 1 BTfatWLfcy-Ktt 

^Ti"5. fts iSB/^y h (ack) 1914, AMv Y 
©»t4lfyl-»fxy^tAK4(l, fiJt5b©TT§ 

[00 95] m 1 4 ttT » * P ***Si8* - Kfc*l»t 
h 1 7©--«**t7*-Ty hffcot, $ 
/^y M7tt. '«y^20t7 ! -«2 It** 
L, --y^SR 2 o K© I DyJSStjit^X 

VavM^SB (t 1) 2 4, V h5^rt- k» (r 
t) 2 5, h<50fltS'J = — K (read/write/lock) 

^th^y^^nyt"^ KSB (fa-K) 2 6, 7" 20 
7l'^-y7 l ^g|i2 7, '*fry nc»*©flMR*s»*a* 
iifc^WfftJSilrtW 2 8 , h5*-*©g*#t*S 
iitftST- ^fiSB 2 9, t =- K©rt, lockWfflgija 

— YteHtSSLtSx-t 4 v Y • t=-KSl53 0, 

CRGS15 3 1 4•*•LTV^S g 

[0 0 9 6] r-^WSltt, »-f#J«fe* 

ffif*»H»*l«riEffl9 , -*#8«HftS*i5f'-# CRCff|53 
3t«r^U-C^5 4 30 
[0 0 9 7] ^E-L-C, C:©r•W^'B•^-X^iiS^-Kt , 
(4, iSfSiSJy - K^&JgJtLfcSfcflfl/- Kfc^f^fll 

wk**?'-* *««•*-*. a««iy-K*» 

rtiliJ:"^-^? M 7 ©fififfilj y - K I D 
9i2 2 iiSftfc I DCHW8 / - K 

[0 0 9 8] y^'V* P-^^e^*- KS4, *>K1 

if, PTyu^A/jMfeafc&KilN&y-JfcjafcfrS 
t * c em l tea*- 1 kt* s> a . 

[0 0 9 9] Tftfrfe, ±ajUfcTW ; !'B^-^$siS^ 

- K*tsflr* y - k & iSitfio y - k t & i # i (era $ 
-rxm&*- Kfcfc/P'-K*-** hm^J; 9, io© 

aflr«y-K*>e>*s' h?-*±©£ry- Kfcx-* 
ea-fa. 

[0 10 0] 01 6ttT^y*n*j*e»Ki8t}-ail*R| 
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I D##4&;H, #^±#[23'] ZhXfemi- 
ZZktf^mktj:*), r*Uci.9, |HH»{c**/-KIB 

[0101] &*&fctt, r-^yy P-j-x&att, 1 3 
9 4 '/jr^llc i a&&-tz*M t j^x* 
*s*i*/-k#. -m®m cmiti 2 5* sec) « 

[0102] •ffcfc'ib, f£r^yyp^*fca-c-tt, M 
H****fc*i*a?-*ea*Hs*s*T ufca. bme 

>*>ry Y 3 8tiSflM-«. -tut, 

2©f--**A-3 6&i|EaU Sfemy^y^O 

- h • y h 3 8 *sfea S^uTftf-C ^ /v©7*-^fis 

[0103] 1-&fc>t>, ® l~^3©f--y^^3 5~3 
7\±%*7-VYU—i Va y&3 5 a~3 7 a tf-^ 
/<-Jry bg|5 3 5 b~3 7 b iSr*1-St*(C T-^y^ 
•Vi/7°4 0 (7-f h>lffl) **UfflLt:lEjS«afc^^*5 

m^m-^b, 74V>> P^teiH«rfT^fcvv-K 
I4^X v »TV^6 i NIK L , feMflfl©T - fc'b u-v 

[0 104] Il~l3©ff^3 5~3 7# 

^ri-«f--r*/n D»4iaa- %r Y^^^-f^nx-Wi. 

Lfc^oT, «*.«, ®l ©^^3 5 <r>=f-9'Vr 
y>35blil o©iS«5c / " Ka»b* v h P-iJ- ±© 

{m©^r©/'-Kic7'B- k^p-t^ \>x*mm&fo& 0 

[0 10 5] jfli, r-xyi' _k$Lfc 
r-tfM'-i'a 3 5 a~3 7 a "CT — tf h U—-y 

©afSt?tt/fv^©T? > r-r y^P-/-^*siSi-ttack (g 
[o i 06] mi 6(4r^ y^P-j-xea©^y 

ir^ypy^42iA>645„ 
[0 10 7] h^s/^4 1©I*9, f-?g4 3H 
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**K f"^* A-4 5 fifi^-Jr 5> h^MJKft ?^+*A- 

©SSiSlJ^^-r^-KltS^^^ii^^ sy (synchton 
ization code) 4 7 KligflV- Ki2HIV - Ki©M 
-C^lffi^ #j»tff «<¥ ©PI flit nz&g-t S => 

~.s^©»0 tn£ffl©5'-<!' 
[0 10 8] 5 f -?-/uy#4 2«Drt 1 ?W • 

t^-vH-M 9(Ctt7^yy P^T^y^tii* 
ft, r-yCRC5 0f£|±7^yyB+;*7 5 -y<Dift!> 

iTjEffl ro^- y mm* a**t 5. 

[0 10 9] Li>Lt, 1 3 94->!)7;W<^J:-eii 1 
±j*LfcJ;5(3:, 7-C yy a -*-;MBi£i:7 ->>y nt? 
«afcttPI#i8«JWELfcttinf»f4<T.. *fc7^yy 

5o 

[0 110] f 01 7K;*-f «fc5fc, iM**- 
. • K3 8 C0<KSS&, 7>fy yB7**5 

m&MlrZ, fcftKWKtr -1" K*»m<D* + s'T'ft. 
■ffcfc^r-f y^-ryT'4 orr-f y^B-^-^te^jg 
S&u, £Hi&J:0', T^y^B^esawtrf^o-J- 

[Olll] AftWfcii, T4V*ti')-i*.f-<( #fi>T0> 
yA"**-b -/!*yI»3 8W^ 
• -**y • y - KA>fo*y- FKSH&SftS. r^xKJ; 

(r-Y'y^-y s'7 9 4 o) fcfto-c^e^yy b7;*<e 
aif / - Ktt7-f h w->a y«:fiv\ f&i 
~&3«f +-*A-3 5~3 7 nf-V^V-y b&WfoT 
-Tyyn7-**Ej£&.fi5„ 

[0112] rwi^fcu-cr-fy^n^cai^T 

Lfc&, TVV^o^(EjHasff^s. 7 

-T hvwsarfl^ r •> v * b 7* fiiiw wfi#f- yr^^a 

S„ fcfc'L, 7^^B^xlEiiSii*#^5«BWtt. 7-f 
yyP7-*<BjS*lT«a»&, ifcroiM'^A'. ■ 
K3 8 M^1"^*«»|«*-«>IHfcr S^av- 

[0 113] Lfc«t : ot, *flftt3o»f + ^ 

'✓■vfe^fr) ■pjgi*tf|52 0^?|.6l, 5 2 
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[0114] H. »Rm*fcH:inMCt3slbf^>f icftrai)- 

7-C KA-SS IWfc^o -t^fe. ftf-'T * AcoiJ- -i 9 IV . ^ * 
-IwN-y-y h3 8 Sr^S-tS. 1*4 y/U 

Jffi&*!lf|£»t 1 2 5 >ec*>&fi|8 Sift, Lfc#ot7 
^y^u^-x-y-^iS'/i'Ttt l 2 5 MsccSrSW^^* 

10 [0 1 1 5 1 *fc, T-iV tn^?J®mt\)7fl,94J» 

-y^^B7^«5Jli±*[ilJiiP$©D--1'^AT-^fi 1 *tl5 <> 
[0 116] f^/H/FiLtffll 3 9 4-> 

9 7>w<x oWlcoi »T HH Lfc. 
[0 117] L*»LT, #»W©»*»»»t«8«f« 

*!Sv'^fAI± l ±g21 3 9 4^<J7/w<*$H£ffiLT 

WrAwWi^SWfc^ BIT, **!fl©«B© 

20 [0118] Hi 8l4*»WC«6««»a5'*yAro 
t)tl2Cy!)>'?6 2a 1 6 2 b ) , RUWm*&&m 

«:«ikff*i-»f«?#/i'* y fHW*.?**' 

VTR43e©!B®#?£^K6 3^1 3 9 4^^^— y/V6 
*efcfllT ! -^H:, JBlO^ , P^6 2atelW»|Bai-« 

[ o 1 1 9 ] El i 9 ii^tetS^feffl-^T 1 - 

[0120] 3B»ff4ISS 6 314, ^•gli^e.ro^T'- 

v'^/Mbi-SA/'D^y^-^ 7 4 t, m-r¥fiMkZ 

K7 5i, 7 s ^?/Ht;$^fc?4ifer-^^77n^fr 
5D/A3^W7 6t, D/A3>/^^7 6t7 

tf^$ ftfeWt-r- # &*>T>i- 5 b-a. - y r 
yy (ev f) 7 7 1, mrtnr/^dry XA-eas«wic 

40 jg/#3giHi^ 7 s t , ^M^-y^B^y * y , ie^s 

^y WP«r#i-a«B»W4*7 9 i, ^ff^T'SS^* 
tifc^x-r? SrH2«tl-2. 0 1 <oy u-a y * y 8 o 

5iio^*jimi»8i; mm&tix&mztitc&;ig> 

7 ? -^&fd«i-6^2©7 k-A>*y 8 2i,Sl2 
®7W-A^y 8 2W^ffitoS.^*!li'J«l1-5^2©y 
*y*J«8 3t, |l©7^Wfy 8 0tifEtg$ 
tl1tftE&vm i f-fi bfH2<r>7U~M,* =tV 8 2 (CfE 

50 y^84t, ±^Lfcl 3 9 4i/!I7*/U8 5t, =• 
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[0 12 1] c©J:$fc«j*SftfcfilHi*J6Ka3 
ft. KT»J: 5t«MW*. 

[0 12 2] *j-4*>*», EftWfcjBV^-Ctt, DSM7 3 

ft, d/a^ y/^? 7 e -ertp'/if cfi^k 

fll*fl!)UAiK-h^6>na*flr*tt. ffi»/#K0l*7 

[0 1 2 3J »« ffi«ffii LTft, 
tttf*Mftfc «>i UJPE G#i£. gJSJHfi^A'V 
TE-PB«E1*ML-C«DCT IM" 
&) ROTLC (BTgEft^-f-ft) K3E-iv^fc£E»*S;*i 
*>►>, *fc*©^©ffiffi&I^LTttMPEG:fr3W;4« 

[0 12 4] S&Bfrfcfc-^-ttt, EUacOBftftiliR 

#MfcfMflS8 6 a»&A#3*ufcig*Artfc:*-3vvcaift£ 
ft, WfA3VH3-7 8 7©(MflPT. t&»ft£.%7 

^*evf 7 7 4 #tt, E«/#aHaK7 

(Sf-K&ftLfcf*, EVF7 7H:ttlAU**t5. 
[0 12 5] %\W%2V>7V-K>*:y 8 

0, 82ft. WA3yhP-?8 70«»T,)Sl 
&tWB2©>*y»Wi»8 1 , 8afcJ:!)*i&*Ba/IK 
ffi&S^SW K*BJ * nfcWkf 1 -* ft?*-** 

W7U-Api*y 8 0, 8 2©Ul#ft, |^B*Pat?ftV^ 
^-^W^^-^^-^-feu-^:? 8 4 [CttUiSft 

[0 12 6] ^-?A3yhD-7 8 7ft. IE® 

tV^84*»6i394»/!l T/W^X 8 5 ^LTS 
107 , !)^6 2a^y = i'6 1tMU MB =■<?•:/ 

aXtt^ya^e l^beai$h-T#fc#®=>^VH'7 !f 



8 7{rA^$^, e«££3H^ 3 

So 

[0127] n»y!)y?62aX(t^ypy6 

^^-ynmrnzv-rMW^y m : ****** 

iLT-^rApy Nn-98 7fcA*3iifc*, IB® 

10 ^A = >hn-?87li, Ilf)^!)y?82aXll 
^ = ^6 l©7*a-^f|!f«fc^V>T^1*Jx©5 ! -# 

*** u * ©*»»»*» « i atws 2 © * * y mm 

8 1, 8 3 tcfi&ifctift. tu-CiKiciOJBiatWB 

2C57U-A^i*y 8 0, 8 2*i&-:#0>lfc*y-*# 

i * ft$ 2 « 7 A x * y 8 o tc EH $ tu-cv » 

20 fcttftiSl»^l^-A>*B 8 2Cjai(tS*l,fV»S# 

[0 128) ^-^-few^^8 4lc:AA$^fc^r- 
Mtfa^/Kr-^tt, 1 3 94^7-^641 

*r-#6issft, Hiwiffloawft^-^ftftioT-yy 

*6 2asP£flrU /<y3V8 1 fc»9iitf^*lWfclf 

-#tt/<y=^e ijjsgfln-%. =vyh'7-nn 
6 2axtt^y=ye itaii:sfs**v5. 

so -fy^Pt^ei^easn, avyK^tir 

«. aura, r^y*n**teai#ifc-etes 

^57-?tfcott, (K»«S«»tJ:!»rvy ! J'n 
[0129] ^lX«2»7 , yy;S'6 2 a , 6 

2 b tt#ic lai-©^^ u s i 3 9 4 -y y r/w^ s 
8a, 88bi, f-ny^^aoa, 89bt,E>r 
jtcr** y XA-cffins ft/twur-* ***fls-*-a 

40 WMtffK 9 0a, 90bi, ttWbSJlfcWftf-* 

u*tBfje«>w«#aa«:iti-w««HaBi* an, 91 

bi, Klfte«iaiBl«S9 1 a , 9 1 b-cpi^a$nfc 

■•9»-^*re*i-6W«P«*!J9 2a. 92bt,7* 
Jy^y K9-'3», 93bt, R7"!)y^">.?K9 3 
a , 9 3 b -»©B»ffi«©»l»«rllWM-a7 , !> K 

7^94>, 9 4 b t , =■ \£~mMfmmmz..m 

47*":?&A*-r57'yy^^^95 a , 9 5bir, 

!>ay ho-99 6 a, 9 6bi«itV'5„ 
50 [0130] COi5l:«^fcy'!IViS'62 (Si 
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JkT*% 2 <07 y y* 6 2 a % 6 2b) ltgi.TO <fc 5 K®J 

[0 13 1] tftb*>, 1 3 94>'!)7^U88CA 

ftWHKSfi. A*£ftfci!&&7 f -*#7 s y vh-f^t 

* 0>m&tt7 y V * a y y n - y 9 6 £MJp a v y K t 
LresSStb, 7*y y* = y 6 i t) 

[0 13 2] /!)^3ybB-79 6tt, /U^e 
2©*-fafflHWM»« (PPM**. «iS*«K #5- 

[0 13 3] ft. ft!0iB££|K6 3»»fc(SnS-S^fc8Mfc 

9»-#»4*»:/!J y* e 2 T-«ia«rt6-c-&5 i 

#*f|Sa|-S-ift<'4'«>'*, 7*y y*6 2©tt^l2BIK9 
0 -CttjaW - # *Bf *»# t o t £ 

wmmw, 9 1 icatj $ as . $ tit % fcuM&T*- 
*;i^Blil*f ~*<&*£tt, ffi^bieiB9 o*JK«te>tt 
■tvMie^**, xtt**fcliftt 9 o 63© 

f>otb*fi-§-j±, ii:g5iit^toaiEis8 9 i^a^s^s. 

T-fcoT7^-*rol*K£^5£>S?«fcv>it t, f-* 
tW^8 9*»6,OfflA(B*tt. »»mfc»aiHK9 1 
(cA*$ti5„ 

[0 13 4] HftXi&UBlft 9 lKA^ftfceWJffi^- 
yl*n-59 e©IW*T, * y 9 2 lc«a«SH, 

i&MM^y 9 2 &«e^u * tufcw*^— ^ t*^- y ^ 

[0135] N, 7"y Kfl 3ww» j MS««a 
*»7*y y* K7-f^9 4#ffv\ *fcyy>^K?^ 

Xfl 4^7°y y^s* K9 3 ottffrHtt, jfct**0*# 
»©M*ii^ !)>?3yhB-796i:io Tfffcft 
a. ^yv#»fp»9 6ft»a, Ptyh, ^y^fx 
y^, 7*yy*ftterox*y^/BHfc/#Jfc> fflite-y- 

9 , .*ro#*A#'£JB'i:-C:/ y y* a y f> p -7 2 6 lc 

[0 13 6] $fc, SftiOffliKhW^!) y?6 2K 
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[0137] (n), *#ft;B89 0©«*fls#5t & LTtt 

7 M7*r WKBrtBt?** ro-e, «*fcii»9 o-ett, 

Kffi#flSlB]|i8 9 OrtWROMK J PEGgfftT'P^ 
A 7 7 4^ &iatS * *T *5 V Vfc !) , i&V g%7B ;/ 

10 [01 38] r©J:5KE»SfelKll6 3^bJPEG 

#5$t^SftfcWfc^-**:ryy*t::ei8u 7-y 

T-C»7 f 3-K*aa^ffiV^ri:T?. 7 , yy?i#:lC7 
=>-y ft 6 r. 1 \z. fe a * fttfc: »4 < fi£tf £ 
At\ *fc, tt*flsHHI9 oTSi^-Httfcfltf-fls&L 

[0139] ^rLT. BMft^-^ftBftWSSSlie 3*» 

20 bAyayg iSr^UTr^2»yy y*e 2bKtei§ 

L, 7*y^ h*MI*ff5£i#T?*«-*1?, 

^lcClT'y >*6 2 a fcSi^U. 7">; y htoSfeffofc 
0, «V^««Mfc9'-#*r* 7-^W^¥^S^»7»y y 

fiftmzm^x/<vxyQ iifwwiLfc«, ta^s 

hMatrfT5rt{j:J:i5, BTIH^-r H 7*y y HSr^ 
[0140] ^ya^e irt-eiF'»Mi©7 B y y 

30 ^ 6 2 a WBUHbmfii 9 0 a ^081-57* 

b^lco7-y 2air|gSi-sr.i(iJ;t) > Jjioa 

7*yy*6 2 artT?eiaiiBaSSSO ! ffl^fc7P^7A(i 
*trt?L.fcW8iJ*«! i aSrS1-S-i:'!e<i5 r -1' 

ht^MBtrerfc OUT, raiSte/yf 

[0 141] Wyeift AAttfliiflt'3 

=^~*-K^7^^«Afcj*^iJ|5 6 5 t, ±»Lfc 

i 3 9 4 •> y r a^<* 6 6i, i^Br* a* y xat-be 

4i) «S*t*Jfc*^-i'*:«*flSl-5a*flSiai»8 7t,» 

8i, 0fS©Sf^7°o^5A^A^$^fc«- 

T. THDDJ 69i, mHZ<0®.W.-7v'/7-L* 

♦WMftS *vfcR OM^WKKWr** B#W(*tBli Lfc 0 

y-tJ'aijj 7i Lrffiffl$tu5RAM&{ix.fc^*y65 
70i, PCI (Peripheral Component Interconnec 

t) s**7 i*frLx±®£Mi8.mmkmmzti$&w-k 

6MPU 7 2 t Sr#^-CVN5o 

so [o i 4 2] -ttr, aye 10&-S- Assise 7 1 
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t-ttt, MP EG*^©^=-^Sr5t?-KiL-C^p 
y Meg b&A/fc' *>©•*?> ^~ Wfc*ft:fc|l*>i**l. 
fct>©, XttMPEG^JPEGM, /!l^6 

2©**fi:iai69 0B:*j»t«5 r 3i'a'9 f 3-^j«. * 
#■<♦*, zn^^wmm^mmnkisX^ 

[0 14 3] r»J:5l-«^Sttfc^ya^6 1C*5V^ 
Tl±. iBteW4gg 6 3 ;)> t, 1 3 9 4 -> !) 7 6 6 

tt, pcpun faze*©'** t vx&tt 
[oi44] -t lt, /<y = y<5 ltit, tttttfte sa> 

b(om^Atlt, OS I'-tM ^i/V^ifA) ^ 

iUTMPU7 2i:J;ot*li«4in, *fc$g&£:a 

[oi4 5] n. GftH^iisite 3a»6*oS*tLr*fc 
s*tfc7*-*tt, fft^yayei-eiiii^^Sii: 

*HTV*S. -f ftfrfe, flBftff&&B6 
Si, WlO^JJ^fl 2atettK3ifflf« 

mm&mm$) , 7*=-*©w«*:r= 

•f. HyaVB 'i»a#flSBfl»"fl 7'?i±ffi!i-7 ? -*£j?r 
[0 14 6] 8»f-iS' 4r r ^ ^ y H 1 6 8 T?**t 5 

JgiSfc&T 1 "-* ^M68 CA* * 

ifjpsits, 

[0 14 7] r»J:5l-U-Cite^$tvr§&^y ? - ; 5' 

tt/<ya^e lrtKtuash, eft 

y^y 6 ijj»6JB2©7'!)v*8 2b»cBa^r«i* 

its ifc^*i*5Sl»/P^6 2 a *!±IU. 

|.-t-j* K/!I^oMi, IEftS£!glg6 3© 
t*=> - K*5* y 3 V 6 1 as-flBWfc?*- * & 9 i& 

«l »y p>^ 6 2 a ^ra-K*SfcM*LiEL 
X*«6IB«S4I6B6 2«r^UX*l©^y ^62a 

WK8*«W- act 

[0 14 8] ftK, lEftSftSSBeSA'fc**^-** 
[0 14 9] B2 0ttCftff£ttft6 3*>bRft7'~* 

•c, *7B^f^-hxi*> taftw^isee 3*>e>jfti 

y 6 1 jo»&7*3-^flHR*rR»WS3S*6 3 Ka-s'V K 
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t»U lEftS£SS 6 3 tagj&k-Vfa - K-C$ 5 t 

gffie SW-^fAayh n— 78 7"e^tT*H5<, 
101501st, Xf^S5 1 -P0|S^«>«H» 
(fljttf. IlW7'!l^6 2a) tift^U ©iSKS 

10 8 7<DftjiRAMKiate£*u5. 

[0151] fcKl, ^fyT'S 5 2 Kit*, 1 3 9 4/< 
**-f*> 6 4 *r*LXE»S*»*6 3 4>&to&ftat 

[0 1521 Jfcfc, ^y7"S 5 3fcit#, r=—^tt 

Wk%^m b tt 3 ^ K 7 s - * tfs?5ftff 6 3 id 
&i££ix$. *LT, ^T7/S5 3ftti/^3y 
hn-5 8 7#flfiK=^> Pf-fOWfa-ytim 

WtJir^SS^Ii, ^7 i y7 s S5 4{Cii^ ftflTU 
fc7 s =-/f&«^e.TO'J^it«:7 !r ='-^oa«^, Eft 

nomw-Q 3 »j£ite/#ggijK 7 s vnm zti&wt.f' 

[0 15 3] -tLT*©*#t#:£ (Yes) ©*£•««! 

SSX^f^-f r^J ©KJt&ffofcfc, Jiff/S 
5 7trStf„ t**^ B*&x-*©&&-§Sm#«f?2 

fc«*u c^(cj;«pffiiHlWfe7 s -^»i 3 9 4-yyr 
8 5 fi*t>o>mtii&*Ii&k°tZ>. 

[01 54] ^y/S5 3XttZfy7"S54 

(No) ©tt, tfcfc*,, ^a-^ffiftfifc 
gteLfc^ofcit, Xttf'a-^tffSSfcSlgLfct)© 

V -C*fo « t # , Sfe V ^ K9* a - 

40 r«Lj ©iJt^^tfofc^, ^f^S5 7Ki 

U CixlcJ;t5JEiffi^r-^©l 3 9 4 i/!)rMx 
[0155] r » i 5 L r e^5fe»i; IS Cfci!^^ 

so rtt*fp»8 6 *iw^ur«Mkf-^rofiai 
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[0 15 6] *L/t, m<X?-T>~?S 5 9f«7^ 

T3-»5i«Lt^ry7 , S 6 OCit^ IE» 

y 8 2*tf-LT<BiSU *r -^S 6 2£iitf„ 
tO 1 5 7] ^f'^S5 6?f^^ Ttej 

pi*y 8 o&tf-LTfc&U *^-.y:/s6 2i£jiir. t 

[0 1 5 8] -tLT, ^y7 , S6 2f 1 Sfc«!^~^ffl 

(Yes) <Db%l-tX?*y-7S5 7lZ.miX±.&<Dtm. 

*<0*M*5£ (No) <Dj§#i±*-r-> 

(Ye s) oMit^f y^S5 lCgotMWfel 

mDMi—Z, *©»a«»3e (No) ©s^iiteiiia 
[6 15 9] ioAjK^a-^TiMfctt^ masursa^ 

LT7 ? 3-ytS«llwS<5v>-c»H4^g6 3 

frmmzmm ma-wnw- 9 was tsu*. 

[0 16 0] jSk ^*<E3£7c-e*>5R<SW££eR6 3W 
srfclcj;?) , %T°/fS> 5 2(C*J«t5/-«V = V6 1»* 

mm*?- ?x nfti&e f - # it5«*^ 

y KfcfiftK&im 6 3 CKiS-i-S J: 5 fc L X <b 
[0161] 02 0«7d-^^-b'Cli, IE® 

[oi6 2] 02 iawH2 2». *anictt«nmfe 
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[0163] ^^ys 8 lflla- !f!± 1 3 9 

^^yT-s 8 2-m. tfffaif^ftfcyy v*k»u 

[0 164] ^-LT, y7°S8 3T?(±^y>^^tj 

D^tiWi^yave i»^*ySB7oic»iii)$tL 

•5, *V>T % ^fy^S 8 4tiil 3 8 4^W* 
6 4 S itT ^ * ft© :/ » X# # * 5 jHS* *^ 
U *<OigF-iS#Sg (Yes) S 8 1 |C 

•f. 

[0165] r©j;5cuT±iE«-ii^y v9>«meU 

20 «-y , !>>'^«K:|S»Sti.-C^*y»7 0(c»iW$^%. 
[ 0 1 6 6 ] JfelCv ^fyyss 5T?f4, s-—f\t^ 
3^6 1 wy*y«|!7 0fcEtg**VCV^5?*;®T-^» 

U SS^ffll-. y7"S 8 6-C(4^y=3>6 

i -ciec* 9 ii^crsi*!:^^— ^ roptf&ti?$8 i * * y « i 
oiz&mtix\,^7!) >9mt$:mu mumm 

[0 16 7] iftfc^*ro«ftffi$R 
-hurv^5««i*, yy y^^f-^K-^L.x^^^.7 ^ =' 

ias^/f-ficL-CV^S^^SrWWrL, -ifcLT 

Jtero*liT'(±^i»yyy ; ?6 2 a ) ium^ 

[01 68] 12123(4, Vk&>r~9<Dm®mhy<) f 

^ Its t«*fttx-y^-e foot, ^*y 701^^$ 
r 1 j , ta^m^(4 r 3J . 

•y-^xti r 5 j . r 2J . ESg^fe.^n-y 

i5 T2J KIKjeSft-C^S. 

[0 1 6 9 1 eit«f-^wistfettf«i j ^7*y y^it?a 



«^HfcWi-**B©RJ6ftfr**< LfcO, $v^4 
8*B <1"*i 4: fC* 6. *fc» Mfc 

C*:R36«*rai*L-rv>< i t t J: 9 . ft 
[0 17 0] 4*u »-if©WRtJ:-3TR£*©»* 

fc*R©+!a»e>»«-e* s j; 5 t-r s r t t>t?# 
tt^yave 1 ©Rfcira* l-c*©a 

j: rTOjiIS®ifej tR*L-r^fc(M-BBi 

rfflMBfcj tR36L-CV»fc**«:inMEJiB k LTR& 
[0 17 1] ci»J;5t=&yy ^©tf-f-5 

«fc*Jt«iU -&Ute^©R«tt*Mj|£i-5tfct 

[0 17 2] *C"C\ xf-yfS 8 7~*v l s/7'S 1 0 

[0173] #*ifi©jiSffln?H;, «&©«« 

tut, ffl«^Xt»-i<ll«, *9-HUM«f«ta6 

*ftBtlto^xft»7 ! " ?©ITft'fftt*S:ajfft-*- 
5o *l/t 4 KMI* w kiutrtt, a2 4t*+J;5 

t, S*^7 ? -:5'«iS5fe-Cfo5«l»7'yy*6 2at 
roj tR*S*b, il©7'!)^6 2a(!)^>' 
ft«*e-K) (4 rij tR«4*b. ^-tft**©* 
— K) tt f2j tRjfeS*i6. 

[0 17 4] *L-t. ^f?^S8 7-etti**-K4« 
roj *»SA»«rMIW+S. *Lt, (Ye 
s) ©»^tt, (W»5'-#©»ll«T5ri*<«l© 

yy^^62 atRWHftr-^*:ai«i-5»#-c*.9. 

12 2 2 ©*•? j/T'S 1 0 3 tiMf„ 
[0 17 5] Xf-^S8 7®f^ (No) 

©®^I4^7-S'-/S8 8tii^ /<y=>^6 lt'Sffil 

fcT'y y^wwt^Jxsffl**^ ifcft^-^ 
©TOHte*fflaftiMXi#-»U L^fefH^-K 
#s r i j tR^^-ciSbffl^-KtSti-rv^Siii^ 

*»*«lfr«. tLTtC*#t)6 (Yes) ©»*t 
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OfflKf-W XWRtt^FKi Wf LT*^ y 9 5 til 

it. 

[one]-*, sasufc^u>'#««tffl8W-'fX 
flr«*#**vcv^4a»ofc»^, fflss-^'TX^-ife© 

i^ttXf y7'S8 8lOStt5S (No) 
[0177] ^fy/S 8 g-Ctt^lWT'y V9 62a 

io *iTV^»*»5*»«r«>fi-5. -tUX, (Y 

0fM©IB^ffl»5^ 1 ©7" y 6 2 a C«*S*Vt^ 
*V^'&»±^7 l s'7 p S9 0tJi*, $1©?^ 2 

K*='v>'Kfel 3 9 4^^6 4*jfrL"C«5aH-a. f 
ftfctv ^1^9^6 2 a©ffl$ft#-tzy Y^mh 

i£i--<< rcHANGE PAPER :A4J $M yfe 
20 -«^y^6 1 0>¥4%-fV4 6 SfcRSW 
8. 

[0 178] ^LTT, 5<9 1 y7'S9 1T*li0fia©ffli!Sf- 

tt*!»tt*ih.5i»ys'^S9 1©«!*5#S (Yes) 
kftt) , 7f5-^s 9 4T-ffl3aiMXt»*gtJ£'5< *tb 

-i >/-* >*mmLti&, a— ^tWfe^-^Srftig/jeffl 
30 «^XKR*5±5«*rS¥«l«B««!!3i 

H«/ha'wiinaMii») 

[0179] ^ry/S 8 S©»'^a?g (No) 

©»'#», ^?^S9 2», «M[*- K# rij 
(i««fc*-K) tRSS*iTV^6*»ff*»*r««H- 
S. -f-fcfr mi©7 , yv^62a tEikffliSt* 5 ^ 

t WW* Jxfc»*ttffl*W--f Xtaw< IB«*aa«rfT 5 
. x7y?S 9 2^(4*1**- K©W9J*fif 

40 [0 18 0] *UT, ^xy-T-S 9 2©ig:^#^ (Ye 
s) fcftoxett««*-KK:RjE4*i.Xv^i:Wl>r* 
*ifc»*tt, ^7^S9 3 til*, itt«fmui«r^ 

fe^a^) *r?f?o ^^ys9 2©*#i?3e 

(No) i iteo-c¥lb«fc *- KtRjg S tux^a k « 
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S 9 5 fcJitr. 

10 18 1] jfcfc, ^fy^S 9 5fl±, SIU^D 

ft»7 , -?«)*?-flHlt#-*U, LiM>«ll*-K 
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Japanese Patent Laid-Open No. 2002-144681 

(54) [Title of the Invention] INFORMATION PROCESSING APPARATUS, 
INFORMATION PROCESSING METHOD, INFORMATION PROCESSING SYSTEM, 
AND STORING MEDIUM 

(57) [Abstract] 
[ Problem to be Solved] 

Even when function of output apparatus is not understood, 
the optimum output apparatus can be selected, and output data 
can be edited in a desired format based on function information 
of the selected output apparatus. 
[ Solution] 

A personal computer obtains printer information of each 
printer and stores the printer information (S81 to S84) . Next, 
video image data is read, and after that, a printer which is an 
output destination candidate is selected based on image 
information on the video image data and the printer information 
(S85 and S86) . When an editing mode is set, first, when sheet 
sizes of the printer and the output data do not correspond to 
each other, an image is edited in a manual editing mode or an 
automatic editing mode (S88 to S94) . Next, when the editing mode 
is also set for color information, image data is edited in a 
manual editing or an automatic editing (S95 to S98) . The same 
image editing is also executed according to necessity for the 
resolution . 
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[ Claims for the Patent] 
[ Claim 1] 

An information processing apparatus connected to a plurality 
of output apparatuses and a data input apparatus through a 
predetermined communicating network, characterized by 
comprising : 

storing means for storing data transferred from the data 
input apparatus; 

function information obtaining means for obtaining function 
information of the plurality of output apparatuses for each 
output apparatus; 

selecting means for selecting the output apparatus which 
becomes an output destination candidate based on the data stored 
in said storing means and the function information obtained by 
said function information obtaining means; 

determining means for determining whether or not the data is 
edited based on the function information of the output apparatus 
selected by said selecting means; and 

editing means for editing the data based on the function 
information of the output apparatus selected by said selecting 
means according to a predetermined editing mode when a 
determination result of said determining means is affirmative. 
[ Claim 2] 

The information processing apparatus according to claim 1, 
characterized in that 

said function information obtaining means transmits a 
request signal of the function information of the output 
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apparatus, and obtains the function information transferred in 
response to the request signal. 
[ Claim 3] 

The information processing apparatus according to claim 1 or 
claim 2, characterized in that 

the function information includes sheet size information, 
and said editing means edits the data based on a sheet size 
which can be printed by the external apparatus and a data size 
owned by the data. 
[ Claim 4] 

The information processing apparatus according to any one of 
claims 1 to 3, characterized in that 

the function information includes color information, and 
said editing means edits the data based on color characteristics 
of the data and a color outputting function owned by the output 
apparatus . 
[ Claim 5] 

The information processing apparatus according to any one of 
claims 1 to 4, characterized in that 

the function information includes resolution information, 
and said editing means edits the data based on resolution 
characteristics of the data and resolution information owned by 
the output apparatus . 
[ Claim 6] 

The information processing apparatus according to any one of 
claims 1 to 5, characterized in that 

the predetermined editing mode includes a manual editing 
mode and an automatic editing mode. 
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[ Claim 7] 

The information processing apparatus according to any one of 
claims 1 to 6, characterized in that 

the function information includes decoder information, and 
said selecting means selects the output apparatus which becomes 
an output destination based on the decoder information owned by 
the output apparatus and a compressing method of output data. 
[ Claim 8] 

The information processing apparatus according to any one of 
claims 1 to 7, characterized in that 

the predetermined communicating network is IEEE1394-1995 . 
[ Claim 9] 

The information processing apparatus according to any one of 
claims 1 to 8, characterized in that 

the data input apparatus is a recording reproducing 
apparatus . 
[ Claim 10] 

The information processing apparatus according to any one of 
claims 1 to 8, characterized in that 

the data input apparatus is an image reading apparatus . 
[ Claim 11] 

An information processing method editing data inputted to a 
data input apparatus and outputting the data to an output 
apparatus through a predetermined communicating network, 
characterized by comprising: 

a storing step for storing data transferred from the data 
input apparatus; 
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a function information obtaining step for obtaining function 
information of the plurality of output apparatuses for each 
output apparatus; 

a selecting step for selecting the output apparatus which 
becomes an output destination candidate based on the data stored 
at said storing step and the function information obtained at 
said function information obtaining step; 

a determining step for determining whether or not the data 
is edited based on the function information of the output 
apparatus selected at said selecting step; and 

an editing step for editing the data based on the function 
information of the output apparatus selected at said selecting 
step according to a predetermined editing mode when a 
determination result of said determining step is affirmative. 
[ Claim 12] 

The information processing method according to claim 11, 
characterized in that 

said function information obtaining step transmits a reguest 
signal of the function information of the output apparatus, and 
obtains the function information transferred in response to the 
request signal . 
[ Claim 13] 

The information processing method according to claim 11 or 
claim 12, characterized in that 

the function information includes sheet size information, 
and said editing step edits the data based on a sheet size which 
can be printed by the external apparatus and a data size owned 
by the data. 

- 5 - 



JPA 2002-144681 
page 6/83 

[ Claim 14] 

The information processing method according to any one of 
claims 11 to 13, characterized in that 

the function information includes color information, and 
said editing step edits the data based on color characteristics 
of the data and a color outputting function owned by the output 
apparatus . 
[ Claim 15] 

The information processing method according to any one of 
claims 11 to 14, characterized in that 

the function information includes resolution information, 
and said editing step edits the data based on resolution 
characteristics of the data and resolution information owned by 
the output apparatus . 
[ Claim 16] 

The information processing method according to any one of 
claims 11 to 15, characterized in that 

the predetermined editing mode includes a manual editing 
mode and an automatic editing mode. 
[ Claim 17] 

The information processing method according to any one of 
claims 11 to 16, characterized in that 

the function information includes decoder information, and 
said selecting means selects the output apparatus which becomes 
an output destination based on the decoder information owned by 
the output apparatus and a compressing method of output data. 
[ Claim 18] 



- 6 - 



JPA 2002-144681 
page 7/83 

An information processing system in which an information 
processing apparatus is connected to a plurality of output 
apparatuses and a data input apparatus through a communicating 
network, characterized in that 

the information processing apparatus comprises: 

storing means for storing data transferred from the data 
input apparatus; 

function information obtaining means for obtaining function 
information of the plurality of output apparatuses for each 
output apparatus; 

selecting means for selecting the output apparatus which 
becomes an output destination candidate based on the data stored 
in said storing means and the function information obtained by 
said function information obtaining means; 

determining means for determining whether or not the data is 
edited based on the function information of the output apparatus 
selected by said selecting means; and 

editing means for editing the data based on the function 
information of the output apparatus selected by said selecting 
means according to a predetermined editing mode when a 
determination result of said determining means is affirmative. 
[ Claim 19] 

The information processing system according to claim 18, 
characterized in that 

said function information obtaining means transmits a 
request signal of the function information of the output 
apparatus, and obtains the function information transferred in 
response to the request signal. 

- 7 - 
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[ Claim 20] 

The information processing system according to claim 18 or 
claim 19, characterized in that 

the function information includes sheet size information, 
and said editing means edits the data based on a sheet size 
which can be printed by the external apparatus and a data size 
owned by the data . 
[ Claim 21] 

The information processing system according to any one of 
claims 18 to 20, characterized in that 

the function information includes color information, and 
said editing means edits the data based on color characteristics 
of the data and a color outputting function owned by the output 
apparatus . 
[ Claim 22] 

The information processing system according to any one of 
claims 18 to 21, characterized in that 

the function information includes resolution information, 
and said editing means edits the data based on resolution 
characteristics of the data and resolution information owned by 
the output apparatus . 
[ Claim 23] 

The information processing system according to any one of 
claims 18 to 22, characterized in that 

the predetermined editing mode includes a manual editing 
mode and an automatic editing mode. 
[ Claim 24] 
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The information processing system according to any one of 
claims 18 to 23, characterized in that 

the function information includes decoder information, and 
said selecting means selects the output apparatus which becomes 
an output destination based on the decoder information owned by 
the output apparatus and a compressing method of output data. 
[ Claim 25] 

The information processing system according to any one of 
claims 18 to -24, characterized in that 

the predetermined communicating network is IEEE1394-1995 . 
[ Claim 26] 

The information processing system according to any one of 
claims 18 to 25, characterized in that 

the data input apparatus is a recording reproducing 
apparatus . 
[ Claim 27] 

The information processing system according to any one of 
claims 18 to 25, characterized in that 

the data input apparatus is an image reading apparatus . 
[ Claim 28] 

A computer-readable recording medium recording a program for 
editing data inputted from outside, and transferring the data to 
an output apparatus selected from a plurality of the output 
apparatuses, characterized by recording: 

a storing procedure for storing data transferred from 
outside; 
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a function information obtaining procedure for obtaining 
function information of the plurality of output apparatuses for 
each output apparatus; 

a selecting procedure for selecting the output apparatus 
which becomes an output destination candidate based on the data 
stored by said storing procedure and the function information 
obtained by said function information obtaining procedure; 

a determining procedure for determining whether or not the 
data is edited based on the function information of the output 
apparatus selected by said selecting procedure; and 

an editing procedure for editing the data based on the 
function information of the output apparatus selected by said 
selecting procedure according to a predetermined editing mode 
when a determination result of said determining procedure is 
.affirmative . 

[ Detailed Description of the Invention] 
[ 0001] 

[ Field of the Invention] 

The present invention relates to an information processing 
apparatus, an information processing method, an information 
processing system, and a storing medium, more specifically, to 
an information processing apparatus connected to a plurality of 
electronic devices through a data communicating bus which can 
communicate as mixing a control command and actual output data 
and an information processing method thereof, an information 
processing system in which the plurality of electronic devices 
including the information processing apparatus are connected 
through the data communicating bus, and data communication is 
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executed among such electronic devices, and a computer-readable 
storing medium which stores a control procedure executed by the 
information processing apparatus. 
[ 0002] 

[ Conventional Art] 

Conventionally, such a technique has been known that a 
small-size general-purpose computer represented by a personal 
computer (hereinafter, referred to as [ personal computer] ) , and 
a peripheral apparatus such as a printer and a scanner are 
connected through SCSI (Small Computer System Interface) which 
is a digital interface (hereinafter, referred to as [ digital 
I/F] ), and execute data communication. 
[ 0003] 

An information processing system has been known in which a 
recording reproducing apparatus such as a digital camera and a 
digital video camera is designated as a peripheral apparatus, 
such a recording reproducing apparatus is connected to the 
personal computer through the digital I/F, and video image data 
(a still image and a moving image) photographed by the recording 
reproducing apparatus is inputted to the personal computer, is 
stored in a hard disk, or is edited by the personal computer, 
and after that, is color-printed by the printer, 
t 0004] 

An information processing system has been also known in 
which a plurality of the personal computers, a information 
resource such as a database, and a plurality of the printers are 
connected through a network such as a LAN (Local Area Network) , 
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and in such an information processing system, a printing process 
is roughly executed through the following procedure. 

(1) The printers which can be utilized on the LAN are list- 
displayed . 

(2) The desired printer is selected from the list-displayed 
printers . 

(3) A printing job is transferred to the selected printer, and 
is printed out. 

By the way, in such a type of information processing system, 
all of the printers connected to the network do not necessarily 
include the same functions, for example, the printers are 
frequently connected on the network, the printer including 
different functions for resolution, tones, a description 
language, a usable sheet size, a character font, and usability 
of a color-printing, so that conventionally, the functions of 
each printer is previously acknowledged, a selection key 
corresponding to each printer is designated respectively, and 
the desired printer is selected by a key operation from a client 
side . 
[ 0005] 

A document edited in a format adapting to a plurality of 
different types of sheet sizes or an unf ixed-shape sheet size 
(e.g. text data generated in a multi-format, a spreadsheet used 
for a table calculation, unf ixed-shape image data generated by 
paint, and the like) may exist in print data, such as a text and 
an image, generated by using application software, and the like, 
and (still) image data inputted by a scanner, a digital camera, 
or the like also exists, and when such image data, and the like 
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is printed, a sheet size is selected, which can be printed by a 
print control processing unit (hereinafter, referred to as 
[ printer driver] ) corresponding to a printer which is an output 
apparatus, and corresponding character patters and form patterns 
are generated through the printer driver in the personal 
computer side according to print information such as the image 
data . 
[ 0006] 

In addition, in recent years, an output size of image data, 
and the like inputted by a digital camera, and the like is 
previously automatically set as corresponding to a sheet size 
loaded in a printing apparatus, and thereby, the image data may 
be directly printed out to a desired sheet. 
[ 0007] 

[ Problems to be Solved by the Invention] 

By the way, in the above information processing system, it 
is necessary that a large amount of image data is transferred 
from the personal computer to the printer, the hard disk, and 
the like, so that it is desired that the personal computer is 
connected to the printer, the hard disk, and the like through 
the digital I/F whose data transfer rate is high, and also whose 
general versatility is high. 
[ 0008] 

However, while the conventional information processing 
system uses SCSI which can transfer data in a high rate as the 
digital I/F, in some SCSIs, the transfer rate is low, or a cable 
is thick because of a parallel communication, and since types, 
the number, and connecting methods are limited in a connectable 
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peripheral apparatus, the conventional information processing 
system is not yet provided with the enough convenience for 
satisfying the user request. This has been a problem. 
[ 0009] 

In the above conventional information processing system, as 
described above, a select key is operated on the personal 
computer connected to a network, thereby, the desired printer is 
selected, so that a user needs to be previously conversant with 
a variety of functions of each of printers connected to the 
network, and the usability is not enough for the user. This has 
been a problem. 
[ 0010] 

In addition, by the above printer selecting method, even 
when a plurality of the printers can be used, only one printer 
is selected by a key operation for the select key, so that the 
above printer selecting method is inflexible and extremely 
inefficient. This has been a problem. 
[ 0011] 

When data is transmitted and received by connecting a 
plurality of electronic devices with a network, because of 
different compressing methods for image data, compressed data 
which can not be expanded may be transferred by mistake, or non- 
compressed data may be transferred even though compressed data 
can be expanded at a transfer destination, so that a 
transferring operation and a transferring efficiency may be 
reduced. This has been a problem. 
[ 0012] 
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When a sheet size of print data and a sheet size of a 
recording sheet set in the printer are different from each other, 
if the printing out is forcibly executed with the recording 
sheet set in the printer, when the sheet size of the recording 
sheet is larger than a desired sheet size of the recording sheet, 
an area of a blank space of the recording sheet is conspicuous 
to look unattractive, and on the contrary, when the sheet size 
of the recording sheet is smaller than the desired sheet size of 
the recording sheet, print data is printed out as being 
overflowed. This has been a problem. 
[ 0013] 

When the printer is not installed near a location in which 
the personal computer is installed, the sheet size of the 
recording sheet set in the printer can not be confirmed when 
printing. Thus, after the printing process is completed, the 
sheet size and the printing direction of the recording sheet may 
be changed, and after that, the printing process needs to be 
executed again, so that the usability is not enough for the user. 
This has been a problem. 
[ 0014] 

When generating image data through a printer driver, or the 
like for a document which has been already generated by using an 
application software, or the like, and when the generated image 
data overflows from an printing area of the selected sheet size, 
only print data within the printing area is converted, and is 
printed out to one recording sheet as one page of print 
information, and the overflowed part is converted as another 
page of print data, and is printed out to another recording 
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sheet as another page of print data again. Thus, one page of 
document is printed out to a plurality of the recording sheet, 
and as a result, printing result which a user does not desire is 
obtained. This has been a problem. 
[ 0015] 

On the other hand, while a user can previously confirm with 
a print preview, or the like before printing whether or not the 
print data can be printed within the printing area of the sheet 
size, and can change the setting so that the print data can be 
printed within the printing area, in this case, for the print 
data which overflows the print area, after editing each page by 
operating a key board or a mouse so that the print data can be 
printed within a print area designation area of the selected 
sheet size, or changing a blank space of a page layout to change 
the print area designation area, the user also needs to execute 
the printing process, so that the operation is complicated. This 
has been a problem. 
[ 0016] 

In addition, since sheet feeding methods are different from 
each other even in the printers of the same bender because of 
the different structures, it is necessary to feed the recording 
sheet to a sheet feeding unit according to a setting method, a 
setting direction, a printing side, and the like according to 
the specifications of the printer, and when such a setting 
operation is mistaken, the desired printing result can not be 
obtained. This has been a problem. 
[ 0017] 
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In the information processing system in which a plurality of 
peripheral apparatuses are connected to the personal computer, 
since the number of types of the peripheral apparatuses is 
increased more and more, and the I/F is improved, it is 
estimated that it become available to communicate by network- 
connecting not only the peripheral apparatuses of the personal 
computer but also many digital devices. 
[ 0018] 

When the communication for network-connecting the many 
electronic devices becomes available, while the communication 
becomes extremely convenient, the communication whose amount of 
data is much larger is also frequently executed between the 
electronic devices, and the network becomes crowded, so that 
harmful influences are exerted on the communication between 
other electronic devices connected to the network. In this case, 
a problem may be induced. For example, when a user needs to 
continuously or quickly execute the printing process for the 
image data by connecting the personal computers and the printer, 
if the communication is executed between the electronic devices 
in which the user is not involved between the personal computers 
and the printer, harmful influences are exerted on the whole 
network or the personal computer as a host computer, and the 
image data may not be normally printed out, or the printing out 
may be delayed, and the printer selected by the application 
software of the personal computer may become unconnected or 
inoperable to be unusable. In this case, a problem may be 
induced. That is, as described above, a problem is induced for 
the data communication because of load on the personal computer 
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because of the congestion of the network, and an operating 
condition of the personal computer, so that harmful influences 
are exerted on the communication between other electronic 
devices connected to the network. In this case, a problem may be 
induced. 
[ 0019] 

The present invention has been invented in the consideration 
of such problems, and an object of the present invention is to 
provide an information processing apparatus, an information 
processing method, and an information processing system, in 
which, even when functions of an output apparatus are not 
acknowledged, the best output apparatus can be selected, and 
also, the output data can be edited in a desired format based on 
function information on the selected output apparatus, and an 
storing medium. 
[ 0020] 

[ Means for Solving the Problems] 

To achieve the above object, an information processing 
apparatus according to the present invention is an information 
processing apparatus connected to a plurality of output 
apparatuses and data input apparatuses through a predetermined 
communicating network, and is characterized by including storing 
means for storing data transferred from the data input apparatus, 
function information obtaining means for obtaining function 
information on the plurality of output apparatuses for each 
output apparatus, selecting means for selecting the output 
apparatus which becomes an output destination candidate based on 
the data stored in the storing means and the function 
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information obtained by the function information obtaining means, 
determining means for determining whether or not the data is 
edited based on the function information on the output apparatus 
selected by the selecting means, and editing means for editing 
the data based on the function information on the output 
apparatus selected by the selecting means according to a 
predetermined editing mode when a determination result of the 
determining means is affirmative. 
[ 0 021] 

An information processing method according to the present 
invention is an information processing method for editing data 
inputted from the data input apparatus, and outputting the data 
to the output apparatus through a predetermined communicating 
network, and is characterized by including a storing step for 
storing the data transferred from the data input apparatus, a 
function information obtaining step for obtaining the function 
information on the plurality of output apparatuses for each 
output apparatus, a selecting step for selecting the output 
apparatus which becomes an output destination candidate based on 
the data stored at the storing step and the function information 
obtained by the function information obtaining step, a 
determining step for determining whether or not the data is 
edited based on the function information on the output apparatus 
selected at the step, and an editing step for editing the data 
based on the function information on the output apparatus 
selected at the selecting step according to a predetermined 
editing mode when a determination result of the determining step 
is affirmative. 
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[ 0022] 

An information processing system according to the present 
invention is an information processing system in which the 
information processing apparatus is connected to the plurality 
of output apparatuses and data input apparatuses through a 
communicating network, and is characterized in that the 
information processing apparatus includes the storing means for 
storing data transferred from the data input apparatus, the 
function information obtaining means for obtaining the function 
information on the plurality of output apparatuses for each 
output apparatus, the selecting means for selecting the output 
apparatus which becomes an output destination candidate based on 
the data stored in the storing means and the function 
information obtained by the function information obtaining means, 
the determining means for determining whether or not the data is 
edited based on the function information on the output apparatus 
selected by the selecting means, and the editing means for 
editing the data based on the function information on the output 
apparatus selected by the selecting means according to a 
predetermined editing mode when a determination result of the 
determining means is affirmative. 
[ 0023] 

A storing medium according to the present invention is a 
computer-readable storing medium in which a program is recorded, 
the program editing data inputted from outside, and transferring 
the data to the output apparatus selected from the plurality of 
output apparatuses, and is characterized by storing a storing 
procedure for storing the data transferred from outside, a 
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function information obtaining process for obtaining the 
function information on the plurality of output apparatuses for 
each output apparatus, a selecting procedure for selecting the 
output apparatus which becomes an output destination candidate 
based on the data stored by the storing procedure and the 
function information obtained by the function information 
obtaining procedure, a determining procedure for determining 
whether or not the data is edited based on the function 
information on the output apparatus selected by the selecting 
procedure, and an editing procedure for editing the data based 
on the function information on the output apparatus selected by 
the selecting procedure according to a predetermined editing 
mode when a determination result of the determining procedure is 
affirmative . 
[ 0024] 

Meanwhile, other features of the present invention will 
become apparent from the description of the following 
embodiments . 
[ 0025] 

[ Embodiments of the Invention] 

Embodiments of the present invention will be described in 
detail below based on the drawings. 
[ 0026] 

An information processing system according to embodiments of 
the present invention uses IEEE1394-1995 (hereinafter, referred 
to as [ 1394 serial bus] ) , which is standardized by IEEE 
(Institute of Electrical and Electronics Engineers) as a digital 
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I/F, and connects each digital device through the 1394 serial 
bus . 
[ 0027] 

First, an outline of the 1394 serial bus will be described. 
[ 0028] 

In recent years, with the appearance of a household digital 
video tape recorder (digital VTR) and a household digital video 
disk (DVD) , it has been requested that video data and audio data 
are transferred in real time, are inputted to a personal 
computer, and are transferred to other digital devices. 
[ 0029] 

An interface becomes necessary which is provided with a 
variety of transfer functions which are necessary for a user, 
and can transfer data in a high rate, and the 1394 serial bus 
has been developed as High Performance Serial Bus from such a 
point of view, and has been standardized and established by IEEE. 
[ 0030] 

Figure 1 is a configuration diagram illustrating an 
embodiment of an information processing system in which a 
plurality of digital devices are mutually connected by the 1394 
serial bus, and in the present embodiment, first to eighth 
digital devices la to Ih as a node are mutually connected 
through a twisted pair cable (hereinafter, referred to as [ 1394 
bus cable] ) 2 . 
[ 0031] 

As the first to eighth digital devices la to lh, a maximum 
of 63 units of a variety of devices such as a personal computer, 
a digital VTR, a DVD, a digital camera, a hard disk, and a 
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display apparatus can be connected, and in the system 
configuration of Figure 1, the first and second digital devices 
la and lb, the first and third digital devices la and lc, the 
second and fourth digital devices lb and Id, and the fourth and 
fifth digital devices Id and le are mutually connected by a 
daisy -chain method through the 1394 bus cable 2, and the third 
digital device lc and the sixth to eighth digital devices If to 
lh are mutually connected by a node branch method through the 
1394 bus cable 2. 
[ 0032] 

As described above, in the 1394 serial bus, the daisy chain 
method and the node branch method can be mixed to be connected, 
and a highly flexible connection can be executed. 
[ 0033] 

Each device owns a unique identifier (ID), and configures 
one network within an area connected by the 1394 bus cable 2 by 
mutually acknowledging such an ID. That is, each of the digital 
devices plays a role for the relaying, and one information 
network is configured as a whole only by sequentially connecting 
each of the digital devices la to lh with one 1394 bus cable 2 
respectively. Each of the digital devices la to lh and 
connecting conditions can be automatically acknowledged at a 
point of time when the 1394 bus cable 2 is connected to each of 
the digital devices la to lh with a plug and play function which 
is a feature of the 1394 serial bus. 
[ 0034] 

Figure 2 is a block configuration diagram illustrating an 
outline of the 1394 serial bus as a high rate I/F, and a 
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structure of the 1394 serial bus is a hierarchical structure 
including a physical layer 3a and a link layer 3b configuring a 
hardware unit 3, a transaction layer 4a configuring a firmware 
unit 4, and an application layer 5a configuring a software unit 
5, and the firmware unit 4 includes the transaction layer 4a and 
a serial bus managing unit 4b, and the physical layer 3a is 
connected to the 1394 bus cable 2 through a connector port 6. 
[ 0035] 

The physical layer 3a executes a predetermined signal 
process such as the converting of a logical code used by the 
link layer 3b to an electrical signal, and executes an interface 
operation with the connector port 6 or the 1394 bus cable 2 . The 
link layer 3b transmits and receives data to and from the 
transaction layer 4a, and executes an address assigning, a 
packet transfer, a cycle control, and the like. 
[ 0036] 

The transaction layer 4a transmits and receives a packet to 
and from the link layer 3b to manage data to transfer, and 
outputs instructions for reading and writing data, and the like 
to the application layer 5a. The serial bus managing unit 4b 
controls each layer (the physical layer 3a, the link layer 3b, 
the transaction layer 4a, and the application layer 5a) to 
manage a connection condition of each digital device (node) and 
the IDs of such digital devices (nodes), and manages a network 
configuration . 
[ 0037] 

In the application layer 5a, how data is transferred on an 
interface according to application software to be used is 
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defined based on a protocol such as AV protocol (a transferring 
procedure for transferring real time data such as a video image 
signal and a voice signal with an after-mentioned isochronous 
communication) . Meanwhile, isochronous data is directly 
processed with the link layer 3b without passing through the 
transaction layer 4a. 
[ 0038] 

Figure 3 is a cross-section diagram of the 1394 bus cable 2, 
and the 1394 bus cable 2 is configured with two groups of 
twisted pair signal lines 8a and 8b covered with shield foils 7a 
and 7b, and power lines 9a and 9b whose voltage is 8 V to 40 V, 
and whose maximum current is DC 1.5 A, and the electric power 
can be delivered by the power lines 9a and 9b to the digital 
device which does not a power source, and the digital device 
whose voltage is lowered due to a failure. 
[ 0039] 

The data transfer (packet transfer) on the 1394 serial bus 2 
is executed in a half-duplex bidirectional communication mode, 
and DS-Link (Data/Strobe Link) encoding method as illustrated in 
Figure 4 is adopted as an encoding method. 
[ 0040] 

The DS-Link encoding method is suitable to a high-rate 
serial data communication, and as illustrated in Figure 4(a), a 
data signal is transmitted by one twisted pair signal line 8a of 
the two groups of twisted pair signal lines 8a and 8b, as 
illustrated in Figure 4(b), a strobe signal, which is inverted 
when the same data signal continues, is transmitted by the other 
twisted pair signal line 8b, and in the receiving side, as 
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illustrated in Figure 4(c), a clock signal is generated by- 
executing an exclusive logical OR calculation for the 
transmitted data signal and strobe signals, and the data is read 
at a changing point of the generated clock signal. 
[ 0041] 

This DS-Link encoding method includes such a variety of 
advantages that the transfer efficiency is higher as compared 
with other serial data transferring methods, electronic parts 
such as an LSI can be further downsized since a PLL (Phase 
Locked Lop) circuit becomes unnecessary, and it is not necessary 
to transfer information indicating an idling condition when data 
to be transferred does not exists, so that the power consumption 
can be reduced by causing a transceiver circuit of each digital 
device to be in a sleeping condition. 
[ 0042] 

As illustrated in Figure 5, an address of the 1394 serial 
bus 2 is configured with 64 bits as being compliant to IEEE 1212, 
and an address of the digital device (node) connected to the 
1394 serial bus 2 can be constantly acknowledged by storing the 
64 bits of address, and data can be easily written and read to 
or from each digital device. 
[ 0043] 

Specifically, in the 1394 serial bus 2, 10 bits of a higher 
order of the 64 bits is assigned to an address for identifying 
each bus as a bus number area 10, and the bus number area 10 can 
address 1023 buses excluding a local bus (bus # 1023) in which 
the node is directly connected. The six bits after the bus 
number area 10 are assigned to a node number area 11 for 
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identifying the node, and can address the 63 nodes excluding an 
address (node # 63) for a broadcast, the address being delivered 
to all the nodes in the 1394 serial bus, so that a maximum of 63 
nodes can be connected to one 1394 serial bus. 
[ 0044] 

The 48 bits following the node number area 11 configures an 
address width in the node, and 20 bits of a higher order of the 
48 bits are assigned to a register space 12, and the remaining 
28 bits are assigned to a register address 13. The register 
space 12 is divided to an initial memory space 12a, a private 
space 12b, and an initial register space 12c, and the initial 
register space 12c is divided by the register address 13 to CSR 
(Control And Status Register) architecture 13a, a serial bus 13b, 
a configuration ROM 13c, and an initial unit space 13d. That is, 
the register address 13 stores an identification of each node, 
designation information on a usage condition, and the like as a 
unique data area. 
[ 0045] 

Thereby, in the 1394 serial bus 2, each digital device 
(node) on the bus is provided with a node ID, and is 
acknowledged as a configuring device on the network. 
[ 0046] 

When a network configuration (topology) is changed, for 
example, a specific node is deleted from the network, or a new 
node is added to the network, a bus reset signal is transferred 
to all the nodes on the bus, all topology information is cleared, 
a new network is reconstructed, and thereby, a configuration of 
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the network becomes able to be set, and be acknowledged 
according to needed. 
[ 0047] 

Specifically, at the connector port 6, a bias is loaded to 
one twisted pair signal line 8a of the two groups of twisted 
pair signal lines 8a and 8b, and the existence of the bias is 
detected at the other twisted pair signal line 8b. For example, 
when the network configuration is changed because of a change of 
the number of nodes since the node is pushed/pulled, or the 
power source is turned on/off, the existence of the bias is 
detected, and a change of a connection condition is detected. 
The node which detects the change of a connection condition 
transmits the bus reset signal to the connector port 6 of 
another connected device for a constant time, and at the same 
time when receiving the bus reset signal, the physical layer 3a 
of the node receiving the bus reset signal transfers to the link 
layer 3b that the bus reset signal has been induced, next, the 
bus reset signal is transferred to another node on the network, 
finally, the bus reset signal is transferred to all the nodes, 
and the bus reset operation is initiated. 
[ 0048] 

Thereby, when the bus reset signal is initiated, data 
transfer is temporarily stopped, and is caused to be in an 
idling condition, the new node ID is provided to each node, and 
after the network configuration is constructed, the data 
transfer is restarted. 
[ 0049] 
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Figure 6 is a flowchart illustrating a procedure of a node 
determining process, which illustrates a series of controlling 
procedures from receiving the bus reset signal to determining 
the node ID. 
[ 0050] 

First, in step SI, it is constantly monitored whether or not 
the bus reset signal is induced in the network, and when the bus 
reset signal is induced, the process proceeds to step S2, and a 
tree identifying process is executed. That is, when the 1394 
serial bus is reset, each node is separated to three states of a 
branch node connected to two or more nodes, a leaf node 
connected to only one node, and a single node connected to no 
node, in the tree identifying process, a parent-child relation 
is established between each nodes so that each node can be 
treated as the tree like-connected node, a route node is 
acknowledged from a plurality of the nodes, and a direction of 
each node to the route node is determined. 
[ 0051] 

Figure 7 is a flowchart illustrating a procedure of the tree 
identifying process. 
[ 0052] 

After the bus reset is induced, in step Sll, a flag is set 
which indicates to each digital device that the own node is the 
leaf node, it is confirmed in the following step S12 how many 
nodes the connector port 6 of the own digital device (node) is 
connected to, and it is checked in step S13 how many undefined 
nodes exist. Immediately after the bus reset is executed, when 
the number of ports of the connector port 6 becomes the number 
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of undefined ports, and the number of undefined ports is "1", 
that is, the own node is connected to only one node, the process 
proceeds to step S14, and such a parent-child relation is 
declared that the own node is [ child] , and the node to which the 
own node is connected is [ parent] . Thereby, the connector port 6 
of the node which declares the parent-child relation becomes 
[ child port] , and the connector port 6 of the node to which the 
own node is connected becomes [ parent port] . 
[0053] 

When the number of undefined ports is "2" or more, in step 
S15, a flag is set which indicates that the own node is the 
branch node, in the following step S16, the branch node receives 
[ parent-child declaration] from the node which declares the 
parent-child relation to becomes [ parent port] , and the parent- 
child relation is established between both mutually- connected 
ports . 
[ 0054] 

The process returns again to step S13, by repeating the 
above processes for the corresponding branch node, the parent- 
child relation is established, and when the number of undefined 
ports becomes "1", it is declared in step S14 that the connector 
port 6 of the corresponding undefined port is [ child] , and the 
port to which the corresponding undefined port is connected is 
[ parent] . 
[ 0055] 

After that, when the number of undefined ports becomes "0" 
in step S13, and all the connector ports 6 of the branch node 
are determined as [ parent ports] , the process proceeds to step 
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S17, a flag is set which indicates that the corresponding branch 
node is the route node, it is acknowledged in the following step 
S18 that the corresponding branch node is the route node, and 
the tree identifying process is completed. 
[ 0056] 

Thereby, the node which normally uses only one connector 
ports 6 becomes the leaf node, and also, this leaf node first 
declares the parent-child relation to cause the own connector 
ports 6 to be [ child port] , and the node which uses two or more 
connector ports 6 becomes the branch node. The parent-child 
relation is sequentially established between the leaf node and 
the branch node, or the branch node and the branch node, the 
branch node, in which all the ports of the connector port become 
[ parent port] , is caused to be the route node, the direction of 
the connector port of each node to the route node is determined, 
and thereby, the network acknowledges a new connection condition 
from the reset condition. 
[ 0057] 

Figure 8 is a network configuration diagram illustrating 
such a status that the tree identification is completed, and the 
seventh and eighth nodes are deleted from the eight nodes (the 
first to eighth nodes la to lh) , the first and third nodes la 
and lc are directly connected to the lower position of the 
second node lb, the fourth node Id is directly connected to the 
lower position of the third node lc, and the fifth and sixth 
nodes le and If are directly connected to the lower position of 
the fourth node Id. 
[ 0058] 
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In this network configuration, after the bus reset is 
executed, the connection condition is acknowledged as the 
follows . 
[ 0059] 

First, the parent-child relation is declared between the 
ports of each node, the ports being directly connected to each 
other, and the parent side becomes the upper position in the 
hierarchical structure, and the child side becomes the lower 
position . 
[ 0060] 

Specifically, the first node la whose number of used ports 
is one declares the parent-child relation. Thereby, it is 
understood that the first node la is connected to another node 
by using only one connector port 6, thus, it is acknowledged 
that the first node la is positioned at the end of the network, 
and the parent-child relation is sequentially determined from 
the node which operates earlier on the network. Thereby, the 
connector port 6 of the node (the first node la between the 
first and second nodes la and lb) which declares the parent- 
child relation is set as a child port c, and the connector port 
6 of the other node (the second node lb between the first and 
second nodes la and lb) is set as a parent port p. 
[ 0061] 

Thereby, first, the parent-child relation is determined 
between the leaf node (the first, fifth, and sixth nodes la, le, 
and If) whose number of port is one and the branch node (the 
second to fourth nodes lb to Id) including a plurality of the 
connected ports. In the present embodiment, the child port c-the 
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parent port p is determined between the first node la-the second 
node lb, the fifth node le-the fourth node Id, and the sixth 
node lf-the fourth node Id respectively, and the child port c- 
the parent port p is determined between the fifth node le-the 
fourth node Id. 
[ 0062] 

Next, the parent-child relation is sequentially declared for 
the further upper node from the nodes to which the parent-child 
relation is declared from another node in the second to fourth 
nodes lb to le which are the branch nodes. 
[ 0063] 

In the present embodiment, the fourth node Id is declared 
from the fifth and sixth nodes le and If, and declares to the 
third node lc such a parent-child relation that the own port is 
the child port c, and the third node lc to which the own port is 
connected is the parent port p, and as a result, the child port 
c-the parent port p is determined between the fourth node ld-the 
third node lc. 
[ 0064] 

Next, the third node lc to which the fourth node Id declares 
the parent-child relation declares the parent-child relation to 
the second node lb which is connected to another connector port 
6, and thereby, the child port c-the parent port p is determined 
between the third node lc-the second node lb. 
[ 0065] 

Thereby, the connection condition is hierarchically 
acknowledged, and the second node lb, all connector ports 6 of 
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which are caused to be the parent ports p, is determined as the 
route node. 
[ 0066] 

Meanwhile, while only one of the route node exists in one 
network configuration, another node may be acknowledged as the 
route node according to the timing when the parent-child 
relation is declared to another node, and the same node is not 
necessarily constantly acknowledged as the route node in the 
same network. 
[ 0067] 

Thereby, when the tree identifying process is completed, the 
process returns to step S3 of Figure 6, the node setting process 
is executed, and the ID is attached to each node in the 
predetermined order. 
[ 0068] 

Figure 9 is a flowchart illustrating a procedure of a node 
ID setting process, the ID is first attached to the leaf node in 
the node ID setting process, next, the ID is attached in the 
order of the branch node and the route node. 
[ 0069] 

In step S21, the number N (N is a natural number; "3" in the 
present embodiment) of leaf nodes existing in the network is set. 
Next, in step S22, each leaf node (the first node la, the fifth 
node le, and the sixth node If) requests the route node (the 
second node lb) to provide the ID. In the present embodiment, 
since a plurality of the leaf nodes exist, the route node 
executes an arbitration process in step S23, and selects the 
leaf node (e.g. the first node la) to which the ID is provided 
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to provide the selected leaf node with the ID. Next, in step S24, 
such a fact is notified to other leaf nodes which have not been 
selected that the ID has not been provided. It is determined in 
step S25 whether or not the leaf node has obtained the ID, the 
leaf node which has succeeded to obtain the ID proceeds to step 
S2 6 to transfer ID information on the corresponding leaf node to 
all the nodes by broadcasting, in the following step S27, the 
number N of the leaf nodes is decremented by "1", and it is 
determined in step S28 whether or not the number N is "0". When 
the answer is No, it is determined that the leaf node still 
exists which does not yet obtain the ID, and the process returns 
to step S22. 
[ 0070] 

Next, the arbitration is executed again (step S23) , the 
above process is repeated for the leaf nodes which have failed 
to obtain the ID in the previous arbitration (step S22 to Step 
S28), finally, the IDs are provided to all the leaf nodes. 
[ 0071] 

When the number N becomes "0", the answer of step S28 
becomes Yes, the process proceeds to step S29, and the number M 
(M is a natural number; "2" in the present embodiment) of the 
branch nodes existing in the network is set. Next, in step S30, 
each branch node (the third node lc and the fourth node Id) 
requests the route node (the second node lb) to provide the ID. 
Since a plurality of the leaf nodes exist in the present 
embodiment, the route node executes the arbitration process in 
step S31, selects the branch node (e.g. the third node lc) to 
which the ID is provided to provide the ID to the selected 
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branch node, and in step S32, notifies other branch nodes which 
have not been selected of such a fact that the ID has not been 
provided. It is determined in step S32 whether or not the branch 
node has obtained the ID, and the branch node which has 
succeeded to obtain the ID proceeds to step S34 to transfer the 
ID information on the corresponding branch node to all the nodes 
by broadcasting, in the following step S35, the number M of the 
branch nodes is decremented by "1", and it is determined in step 
S36 whether or not the number M is "0". When the answer is No, 
it is determined that the branch node still exists which has not 
yet obtained the ID, and the process returns to step S30. 
[ 0072] 

Next, the above process is repeated for the branch nodes 
which have failed to obtain the ID in the previous arbitration, 
and the IDs are provided to all the branch nodes. When the 
number M becomes "0", the answer of step S3 6 becomes Yes, and 
the process proceeds to step S37 . 
[ 0073] 

In step S37, the ID number of the route node (the second 
node lb) is provided, in step S38, the ID information on the 
route node is transferred to all the nodes by broadcasting, the 
ID number of each node is determined, and the process is 
completed. 
[ 0074] 

Meanwhile, the ID information on each node, which is 
transferred to all the nodes by broadcasting, includes the ID 
number, position information on the connected node, the number 
of the connector ports 6, the number of the used connector ports 
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6, parent-child relation information on each connector ports 6, 
and the like. The ID number of each node (the first to the sixth 
nodes la to If) is sequentially assigned from the leaf node in 
which only one connector port 6 is connected to another node as 
described above. That is, natural numbers 0, 1, 2, - - - are 
sequentially assigned in the order of ascending values from the 
leaf node, the node which has obtained the ID number transfers 
the ID information including the ID number to each node by 
broadcasting, and thereby, it is acknowledged that the 
corresponding ID number has been [ assigned] . 
[ 0075] 

When all the leaf nodes obtain the ID number, after that, 
the ID number is provided to the branch node. After that, the ID 
information is sequentially transferred by broadcasting from the 
branch node to which the ID number has been assigned, and 
finally, the route node transfers the own ID information by 
broadcasting. Thus, the maximum ID number on the network is 
constantly assigned to the route node. 
[ 0076] 

As described above, it is completed to assign the ID numbers 
of the whole hierarchical structure, the network configuration 
is reconstructed, and it is completed to initialize the bus. 
[ 0077] 

Next, the process proceeds to step S4, the normal 
arbitration is executed to obtain a bus use rights. 
[ 0078] 

That is, the 1394 serial bus is a logical bus-type network 
in which each individually-connected node can transfer the same 
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signal to all the devices in the network by relaying each signal 
transferred to the node, so that the arbitration process is 
executed to avoid the collision while the packet is being 
transferred, and only one node can transfer data. 
[ 0079] 

Figure 10 is a flowchart illustrating a procedure of the 
normal arbitration process. 
[ 0080] 

It is necessary that the 1394 serial bus is idling so that 
the node can start transferring data. If the idling continues 
for a certain time (herein after, referred to as [ gap] ) , the 
preceding data transfer is completed, and it can be acknowledged 
that the bus is free, so that each node can determine to be able 
to start the own data transfer. Thus, it is determined in step 
S41 whether or not the certain gap, which is predetermined for 
each transfer mode, has been secured, and when the certain gap 
has been not secured, it is determined that the bus is not free, 
and the process waits until the certain gap is secured. When it 
is determined that the certain gap has been secured, the process 
proceeds to step S42, it is determined whether or not data to be 
transferred exists, and when the data to be transferred does not 
exist, the process returns to the main routine (Figure 6) , and 
on the other hand, when it is determined that the data to be 
transferred exists, the process proceeds to step S43, and a 
request for the bus use rights is issued to the route node to 
secure the bus for transferring data. 
[ 0081] 
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Figure 11 illustrates such a state that the first node la 
and the fourth node Id issue requests for the bus use rights to 
the second node lb which is the route node. 
[ 0082] 

That is, a request signal for the bus use rights is 
transferred from the child port c of each node to the parent 
port p, is relayed through the nodes in the network, and, is 
finally transferred to the route node. For example, as 
illustrated in this Figure 11, when the fourth node Id issues 
the request for the bus use rights, the request signal is 
transferred from the child port c of the fourth node Id to the 
parent port p of the third node lc, and is also transferred from 
the child port c of the third node to the parent port p of the 
second node lb (the route node) . 
[ 0083] 

Next, when the route node receives the request signal for 
the bus use rights in step S44, the process proceeds to step S45, 
and it is determined whether or not the number of nodes which 
have issued the request for the bus use rights is only one, and 
when the number is only one, the arbitration is not necessary 
since the bus use rights does not compete, so that the process 
directly proceeds to step S48. 
[ 0084] 

On the other hand, when the number of nodes which have 
issued the request for the bus use rights is two or more as 
illustrated in Figure 11, the process proceeds to step S46, and 
the route node executes the arbitration to determine one node to 
which the bus use rights is provided. This arbitration is 
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executed so that the bus use rights is not repeatedly provided 
to the same node, and is equally provided to maintain the 
fairness . 
[ 0085] 

Next, it is determined in step S47 whether or not the bus 
use rights has been provided to the node which has issued the 
request for the bus use rights, a transfer granted signal 
(grant) is transmitted to the node to which the bus use rights 
has been provided (step S48), a transfer waiting signal (data 
prefix) is transmitted to the node to which the bus use rights 
has not been provided (step S49) , and the process returns to the 
main routine (Figure 6) . 
[ 0086] 

Figure 12 illustrates such a case that the transfer granted 
signal is transmitted to the first node la, and the transfer 
waiting signal is transmitted to the fourth node Id in the nodes 
requesting the bus use rights. 
[ 0087] 

The fourth node Id which has received the transfer waiting 
signal returns to step S41, and waits until receiving the 
transfer granted signal from the route node. 
[ 0088] 

On the other hand, the third node lc which has received the 
transfer granted signal starts transferring data (packet) in 
step S5 of Figure 6, and when the data transfer is completed, 
the whole process is completed. 
[ 0089] 
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The 1394 system bus includes three types of data transfer 
rate of 100 Mbps, 200 Mbps, and 400 Mbps, and the digital device 
(node) whose transfer rate is higher supports the digital device 
(node) whose transfer rate is lower, so that the configuration 
of the 1394 system bus can be compatible. 
[ 0090] 

As a data transfer mode, the 1394 system bus includes an 
asynchronous transferring mode in which asynchronous data such 
as a control signal is transferred, and an isochronous 
transferring mode in which synchronous data such as real-time 
video data and audio data is transferred. 
[ 0091] 

In asynchronous transfer data and isochronous transfer data, 
a cycle start packet (CSP) which indicates a start of each cycle 
is transmitted every certain time (normally, 125 jiisec) which is 
referred to as an isochronous cycle T according to a delivery 
protocol which is referred to as a sub-action, and both data are 
packet-transferred as mixed data in the cycle while the 
isochronous data is being transferred by priority. 
[ 0092] 

Figure 13 illustrates a time-transition state of the sub- 
action in the asynchronous transferring mode, 
t 0093] 

A sub-action gap 15 illustrates an idling state of the bus, 
and causes the bus to be in an idling state for a certain time 
at the beginning. When the idling state has continued for the 
certain time, the node which needs to transfer determines that 
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the bus is usable, and executes the arbitration process in an 
arbitration 16 to acquire the bus. 
[ 0094] 

When the node obtains the bus use rights in the arbitration 

16, next, the node transfers data in a packet format in a packet 

17. After data is transferred, and a short gap which is referred 
to as an ack gap 18 passes over, in an ack 19, the node which 
has received the data responds by returning a receiving 
confirming returned code for the transferred data, or returns a 
response packet to complete a transferring process. Meanwhile 
the ack 19 is configured with 4-bit of information and a 4-bit 
of check sum, and includes successability information, busy 
information, and pending information, and the like, and the node 
which has received data packet immediately returns the receiving 
confirming returned code to the transmission source node. 

[ 0095] 

Figure 14 is a format illustrating an example of the packet 
17 in the asynchronous transferring mode, and the packet 17 
includes a header unit 2 0 and a data unit 21, and the header 
unit 20 includes a receiving side node ID unit 22 in which the 
ID of the receiving side node is written, a transmitting side 
node ID unit 23 in which the ID of the transmitting side node is 
written, a transaction label unit (tl) 24, a retry code unit 
(rt) 25, a transaction code unit (t code) 26 which indicates a 
type code (read/write/lock) of the packet, a priority unit 27, a 
unique information storing unit 28 in which unique information 
of the packet is written, a data length unit 29 in which a 
capacity of packet data is written, an extended t code unit 30 
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in which a type code of lock of the t code is written, and a 
header CRC unit 31 in which error correction data of the header 
information is stored. 
[ 0096] 

The data unit 21 includes a data information unit 32 in 
which real data which a use actually needs is stored, and a data 
CRC unit 33 in which error correction data of data information 
is stored. 
[ 0097] 

In this asynchronous transferring mode, the header 
information and the real data are transmitted from the 
transmitting side node to the designated receiving side node. 
That is, while the packet is transferred by broadcasting on the 
network from the transmitting side node to each node, the nodes 
other than the designated receiving side node are ignored, 
thereby, only the node reads the packet data, which corresponds 
to the ID written in the receiving side node ID unit 22 of the 
packet 17 . 
[ 0098] 

On the other hand, the isochronous transferring mode is a 
transferring mode which is particularly preferable to transfer 
data which needs a real-time transfer such as multi-media data 
of video data and voice data. 
[ 0099] 

That is, in the above asynchronous transferring mode, data 
is transferred by relating the receiving side node and the 
transmitting side node one by one, on the other hand, in this 
isochronous transferring mode, data is transferred with the 
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broadcasting function from one transmitting side node to all the 
node on the network. 
[ 0100] 

Figure 15 is a diagram illustrating a time transition state 
in an isochronous transfer, and in the isochronous transfer, a 
channel ID is provided to each of a plurality of types of 
packets (the first to third channels 35 to 37 in the present 
embodiment) in one cycle, and data becomes able to be 
transferred by distinguishing channels, thereby, data can be 
transferred in real-time at the same time with a plurality of 
nodes, and the receiving node can input only data of the channel 
ID requested by the own self. 
[ 0101] 

Specifically, in the isochronous transfer, data transfer is 
started when the node, which is referred to as a cycle master 
existing on the 1394 serial bus, transmits a cycle start packet 
38 every certain time (normally, 125 \x sec) 
[ 0102] 

That is, in isochronous transfer, after data transferring 
process is completed in the previous cycle, when the 
predetermined idling time (sub-action gap 15) passes over, the 
cycle start packet 38 indicating data transfer start of this 
time is transmitted. After an idling time which is referred to 
as isochronous gap 40 (hereinafter, referred to as [ isochronous 
gap] ) passes over, the first channel 35 is transferred, next, 
after the isochronous gap 40 passes over, the second channel 36 
is transferred, after the isochronous gap 40 passes over again, 
the third channel 3 6 is transferred, and when the sub-action gap 
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15 passes over, the cycle start packet 38 is transferred again, 
and the data transfer of next cycle is started. 
[ 0103] 

That is, the first to third channels 35 to 37 include an 
arbitration units 35a to 37a and data packet units 35b to 37b 
respectively, and it is acknowledged by utilizing the 
isochronous gap 40 (idling time) that the bus is free before the 
transferring. When the idling time passes over, the node which 
needs to execute the isochronous transfer determines that the 
bus is free, and executes the arbitration before the 
transferring. 
[ 0104] 

The channel IDs owned by the first to third channels 35 to 
37 do not indicate a transmission destination address, and 
provide a logical number for data, so that for example, the data 
packet 35b of the first channel 35 is transferred by 
broadcasting from one transmission source node to all of other 
nodes on the network. 
[ 0105] 

Meanwhile, as in the asynchronous transfer, while the 
arbitration is executed in the arbitration units 35a to 37a 
before the packet is transmitted in the isochronous transfer as 
described above, the communication is not executed one by one as 
in the asynchronous transfer, so that the ack (receiving 
confirming returned code) does not exist in the isochronous 
transfer . 
[ 0106] 
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Figure 16 is a format illustrating a packet structure of the 
isochronous transfer, and the packet includes a packet header 41 
and a data block 42. 
[ 0107] 

In the packet header 41, a byte length of a data field is 
written in a data length 43, a format of the isochronous packet 
is written in a tag 44, and a channel number used for 
identifying the packet is written in a channel 45. Code 
information indicating identification of the packet is written 
in a t code 46, code information for transmitting and receiving 
synchronization information such as video image information and 
voice information between the receiving node and the 
transmitting node is written in sy (synchronization code) 47, 
and data for correcting errors of the header is written in a 
header CRC 48. 
[ 0108] 

In the data block 42, the isochronous data is written in a 
data field 49, and data for correcting errors of the isochronous 
data is written in a data CRC 50. 
[ 0109] 

Thus, on the 1394 serial bus, as described above, the 
isochronous transfer and the asynchronous transfer are executed 
as being mixed, and the isochronous transfer is executed with 
the preference over the asynchronous transfer. 
[ 0110] 

That is, as illustrated in Figure 17, after the cycle start 
packet 38 is transferred, the isochronous transfer is initiated 
in the isochronous gap 40, which is a gap length of the idling 
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time which is necessary to initiate the isochronous transfer, 
and thereby, the isochronous transfer is executed with the 
preference over the asynchronous transfer. 
[ 0111] 

Specifically, when an isochronous cycle T is started, the 
cycle start packet 38 is transferred from the cycle master node 
to each node. Thereby, a time is adjusted in each node, and 
after a predetermine idling time (isochronous gap 40) passes 
over, the node which needs to execute the isochronous transfer 
executes the arbitration, and the data packets of the first to 
third channels 35 to 37 are sequentially isochronous-transferred.. 
[ 0112] 

Thereby, after isochronous-transfer is completed, the 
asynchronous transfer is executed. That is, when the idling time 
becomes the sub-action gap 15 in which the asynchronous transfer 
can be executed, the node which needs to execute the 
asynchronous transfer determines that the node can move for 
executing the arbitration. However, a time in which the 
asynchronous transfer can be executed is limited in such a case 
that the sub-action gap 15 is obtained to initiate the 
asynchronous transfer until next cycle start packet 38 needs to 
be transferred after the isochronous transfer is completed. 
[ 0113] 

Thus, in the present embodiment, after three channels (the 
first to third channels 35 to 37) of isochronous transfers are 
executed, the first and second packets 51 and 52 (including the 
ack respectively) are transferred by the asynchronous transfer 
(including the arbitration) , and after the second packet 52 is 
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transferred, since the sub-action gap 15 for initiating the 
asynchronous transfer can not be obtained, the isochronous cycle 
T is terminated, thereby, the asynchronous transfer is 
terminated in this cycle. 
[ 0114] 

Meanwhile, when it becomes necessary to transmit the next 
cycle start packet 38 while the asynchronous transfer or the 
isochronous transfer is being executed, the transfer is not 
stopped, and the next start packet 38 of the next cycle is 
transmitted in the idling time after the transfer is completed. 
That is, when one cycle continues as exceeding 125 a. sec, next 
cycle is shortened by an exceeded time from 125 jll sec, thus, the 
isochronous cycle T can be varied based on 125 [i sec. 
[ 0115] 

The isochronous transfer is surely executed if the 
isochronous transfer is necessary every cycle to maintain the 
real time transfer, and thereby, when the cycle time is 
shortened, the asynchronous transfer is executed in the next or 
later cycle. 
[ 0116] 

As described above, the outline of the 1394 serial bus as 
the digital I/F has been described. 
[ 0117] 

Thus, in the information processing system according to the 
embodiment of the present invention, a system is constructed by 
using the above 1394 serial bus, and the embodiment of the 
present invention will be described below. 
[ 0118] 
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Figure 18 is a system configuration diagram illustrating an 
embodiment of an information processing system according to the 
present invention, and in the information processing system, a 
personal computer 61, two printers (first and second printers 
62a and 62b) , and a recording reproducing apparatus 63 such as a 
digital camera and a camera-integrated digital VTR which record 
and reproduce a moving image and a still image are connected 
through the 1394 bus cable 64, and video image data outputted 
from the recording reproducing apparatus 63 is directly 
transferred to the first printer 62a to be able to be directly 
printed . 
[ 0119] 

Figure 19 is a block configuration diagram illustrating the 
details of the above information processing system. 
[ 0120] 

The recording reproducing apparatus 63 is provided with an 
imaging system 73 for inputting video image data from outside, 
an A/D converter 74 for digitizing the inputted video image data, 
a video image signal processing circuit 75 for applying a 
predetermined signal processing to the digitized video image 
data, a D/A converter 7 6 for analogizing the digitized video 
image data, an electronic view finder (EVF) 77 for displaying 
the video image data analogized by the D/A converter 7 6, a 
compressing/expanding circuit 78 for executing a data 
compressing process when recording and executing a data 
expanding process when reading with a predetermined algorithm, a 
recording reproducing system 79 including a magnetic tape, a 
solid memory, a recording reproducing head, and the like, a 
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first frame memory 8 0 for storing the video image data which is 
transferred as non-compressed data, a first memory controlling 
unit 81 for controlling a reading process of the first frame 
memory 80, and the like, a second frame memory 82 for storing 
the video image data which is transferred as compressed data, a 
second memory controlling unit 83 for controlling a reading 
process of the second frame memory 82, and the like, a data 
selector 84 for switching outputs of non-compressed video image 
data stored in the first frame memory 80 and compressed video 
image data stored in the second frame memory 82, the above 1394 
serial bus 85, an operation unit 86 in which a user inputs an 
instruction such as a transfer setting, and the like, and a 
system controller 87 which is connected to each of the above 
components, and incorporates a CPU, a ROM, a RAM, and the like 
to control the whole apparatus. 
[ 0121] 

The recording reproducing apparatus 63 configured as above 
operates as follows. 
[ 0122] 

That is, when recording, after being digitized by the A/D 
converter 74, the video image data photographed by the imaging 
system 73 is imaging-processed by the video image signal 
processing circuit 75. The video image signal processing circuit 
75 includes two output ports, an outputted signal from one of 
the two output ports is converted to an analog signal by the D/A 
converter 76, and the video image data which is being 
photographed is displayed on the EVF 77. An outputted signal 
from the other output port is compressed by the 
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compressing/expanding circuit 78, and is stored in a recording 
medium by the recording reproducing system 79. 
[ 0123] 

Meanwhile, as a compressing process, there are a JPEG method 
as a representative method for a digital camera, a compressing 
method based on DCT (discrete cosine transform) and VLC 
(variable length coding) as a band compressing method for a 
household digital VTR, and an MPEG method, and the like as 
another compressing method, and a desired compressing method can 
be used according to a usage. 
[ 0124] 

On the other hand, when reproducing, a desired video image 
is selected based on the instruction inputted from the operation 
unit 8 6, and the desired video image is reproduced from a 
recording medium of the recording reproducing system 7 9 under 
the control of the system controller 87. In the video image data 
reproduced from the recording medium, the compressed video image 
data which is transferred as compressed data is outputted to the 
second frame memory 82, and after being expanded in the 
compressing/expanding circuit 78, the non-compressed video image 
data which is transferred as non-compressed data is outputted to 
the first frame memory 82. When displaying the reproduced video 
image data on the EVF 77, the reproduced video image data is 
expanded by the compressing/expanding circuit 78, and is changed 
to the analog signal by the D/A converter 7 6, after that the 
reproduced video image data is outputted to the EVF 77 to be 
displayed . 
[ 0125] 
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Under the control of the system controller 87, the writing 
process /reading process of the first and second frame memories 
80 and 82 is controlled by the first and second memory 
controlling units 81 and 83, and the read video image data is 
delivered to the data selector 84. Meanwhile, in this case, 
outputs of the first and second frame memories 80 and 82 are 
controlled so that any one video image data is outputted to the 
data selector 84 at the same time. 
[ 0126] 

The system controller 87 controls operations of each unit in 
the recording reproducing apparatus 63, and also, can output a 
control command through the 1394 serial bus 85 from the data 
selector 84 to the first printer 62a and the personal computer 
61. A variety of command data transferred from the first printer 
62a or the personal computer 61 is inputted from the data 
selector 84 to the system controller 87, and each unit of the 
recording reproducing apparatus 63 is controlled. 
[ 0127] 

In the commands transferred from the first printer 62a or 
the personal computer 61, after being inputted as a request 
command to the system controller 87, when the video image data 
is transferred from the recording reproducing apparatus 63, a 
control command which indicates the existence of a decoder and a 
type of the decoder is used when it is determined which the 
compressed video image data or the non-compressed video image 
data is transferred. The system controller 87 determines which 
data (the compressed video image data or the non-compressed 
video image data) to transfer based on decoder information on 
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the first printer 62a or the personal computer 61, and a result 
of the determination is transferred to the first and second 
memory controlling units 81 and 83. Thereby, the video image 
data of one of the first and second frame memories 80 and 82 is 
read to be transferred. That is, when it is determined that the 
compressing method of the video image data in the recording 
reproducing apparatus 63 is decodable, the compressed video 
image data stored in the second frame memory 80 is transferred, 
and when it is determined that the compressing method is non- 
decodable, the non-compressed video image data stored in the 
first frame memory 82 is transferred. 
[ 0128] 

The video image data and the command data inputted to the 
data selector 84 are data-transferred on the 1394 bus cable 64, 
and the video image data for printing is received by the first 
printer 62a, and the video image data to be inputted to the 
personal computer 61 is received by the personal computer 61. 
The command data is also appropriately received by the first 
printer 62a or the personal computer 61. For a method for 
transferring each data, moving image data, still image data, and 
voice data are mainly transferred as the isochronous data by the 
isochronous transferring method, and the command data is 
transferred as the asynchronous data by the asynchronous 
transferring method. Meanwhile, when it is more appropriate that 
the data, which is normally transferred by the isochronous 
transferring method, is transferred by the asynchronous 
transferring method because of the transferring condition, and 
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the like, the data can be transferred by the asynchronous 
transferring method. 
[ 0129] 

The first and second printers 62a and 62b are configured 
with the same components, and are provided with 1394 serial 
buses 88a and 88b, data selectors 89a and 89b, decoding circuits 
90a and 90b for decoding the video image data compressed by a 
predetermined algorithm, image processing circuits 91a and 91b 
for applying a predetermined image processing to the decoded 
video image data, image memories 92a and 92b for storing the 
image data image-processed by the image processing circuits 91a 
and 91b, printer heads 93a and 93b, printer drivers 94a and 94b 
for controlling to feed recording sheets to the printer heads 
93a and 93b, printer operation units 95a and 95b for inputting 
data necessary for the printing process such as the number of 
sheets to be copied, and printer controllers 96a and 96b for 
controlling the whole apparatus by connecting to each of the 
above components. 
[ 0130] 

The printer 62 (the first and second printers 62a and 62b) 
as configured above operates as follows. 
[ 0131] 

That is, data inputted to the 1394 serial bus 88 is 
classified by the data selector 89 for each type of data, and 
data to be printed such as the inputted video image data is 
transferred to the decoding circuits 90. The command data is 
transferred as the control command to the printer controller 96, 
and the printer controller 96 controls each unit. 
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[ 0132] 

The printer controller 96 outputs printing function 
information (a printing method, a description language, a color 
printing, a sheet size, resolution, a printing rate, both side 
printing, and the like) owned by the printer 62, a type of a 
decoder included by a decoding circuit, or existence information 
on the decoding circuit, and can transfer the command data to 
the personal computer 61 or the recording reproducing apparatus 
63. 

[ 0133] 

Meanwhile, it has been previously confirmed that the video 
image data transferred from the recording reproducing apparatus 
63 can be processed by the printer 62. That is, the above 
printing function information, the existence or the type of the 
decoder, information on compression/non-compression, and the 
like are previously transferred from the printer 62 to the 
personal computer 61 and the recording reproducing apparatus 63, 
thus, the video image data is transferred under such a 
determination that the best printing control and transfer can be 
executed according to such a variety of information, so that the 
compressed data can be expanded by a predetermined expanding 
method in the decoding circuit 90 of the printer 62. That is, 
when being the compressed data, after being expanded by the 
decoding circuit 90, the transferred video image data is 
inputted to the image processing circuit 91. When the 
transferred video image data is the non-compressed data, since 
the decoding circuit 90 is not provided, or the decoding circuit 
90 does not correspond to the compressing method of the 
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recording reproducing apparatus 63, the outputted signal from 
the data selector 8 9 is directly inputted to the image 
processing circuit 91. Even when data to be printed other than 
the video image data is inputted, and it is not necessary to, 
expand the data, the outputted signal from the data selector 8 9 
is directly inputted to the image processing circuit 91. 
[ 0134] 

•After being processed with the image processing suitable for 
the printing, under the control of the printer controller 96, 
the data to be printed, which is inputted to the image 
processing circuit 91, is stored in the image memory 92, and the 
image data read from the image memory 92 is transferred to the 
printer head 93 to be printed. 
[ 0135] 

Meanwhile, the printer driver 94 executes the driving 
process, the sheet-feeding process, and the like of the printer 
head 93, and the printer controllers 96 controls operations of 
the printer driver 94 and the printer head 93, and controls each 
of other units. The printer operation unit 95 is used to input 
instructions for operation such as feeding, reset, ink-check, 
printer operations of stand-by/start/stop, and a change 
instruction of a sheet size, and each unit is controlled by the 
printer controllers 2 6 according to such an inputted instruction. 
[ 0136] 

A plurality of sheet trays may be provided in the printer 62, 
and a plurality of types of recording sheets whose sheet sizes 
are different may be fed. 
[ 0137] 
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Meanwhile, the JPEG method is preferable as the decoding 
method of the decoding circuit 90. That is, since the JPEG 
method can be executed with software, in the decoding circuit 90 
the JPEG method can be processed with software by storing a JPEG 
decoding program in the ROM in the decoding circuit 90, or 
causing the decoding program to be transferred from another node 
and using the program. 
[ 0138] 

As described above, when the image data compressed by the 
JPEG method is transferred from the recording reproducing 
apparatus 63 to a printer, and is decoded in the printer, the 
transfer efficiency of this case is higher than such a case that 
the image data is transferred after being converted to the non- 
compressed data, and by using the decoding process with software 
the decoder provided in the printer itself is trouble-free and 
advantageous for the cost. In the decoding circuit 90, a JPEG 
decoding circuit (board) may be also provided as a hardware 
decoding unit. 
[ 0139] 

The video image data is transferred from the recording 
reproducing apparatus 63 to the second printer 62b through the 
personal computer 61, and can be printed, on the other hand, the 
video image data is transferred from the recording reproducing 
apparatus 63 to the first printer 62a without passing through 
the personal computer 61, and is printed, or after being 
reedited by the personal computer 61 based on print information 
such as color tones and resolution, the video image data is 
transferred from the recording reproducing apparatus 63 to the 
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first printer 62a, and is printed, thereby, a so-called direct 
print can be executed with the above processes. 
[ 0140] 

The image data is previously compressed by the decoder 
method provided in the decoding circuit 90a of the first printer 
62a in the personal computer 61, and the compressed image data 
is transferred from the recording reproducing apparatus 63 to 
the first printer 62a, thereby, the direct print can be also 
executed in the first printer 62a without a specific process 
corresponding to a description language and a decoding program 
(hereinafter, such a printer is referred to as [ host based 
printer] ) . 
[ 0141] 

The personal computer 61 is provided with an operation unit 
65 provided with a keyboard and a mouse for executing input 
operations, an above-described 1394 serial bus 66, a decoding 
circuit 67 for decoding the video image data compressed with a 
predetermined algorithm, a display 68 in which a D/A converter 
displaying the video image data, and the like is incorporated, a 
hard disk drive (hereinafter, referred to as [ HDD] ) 69 in which 
a predetermined calculation program and a variety of types of 
inputted medium information are stored, a memory unit 7 0 
provided with a ROM in which the predetermined calculation 
program is stored and a RAM which temporarily stores a 
calculation result and is used as a work area, and a MPU 72 
which is connected to each of the above components through a PCI 
(Peripheral Component Interconnect) bus 71, and controls the 
whole apparatus. 



- 58 - 



JPA 2002-144681 
page 59/83 

[ 0142] 

The decoding circuit 67 of the personal computer 61 is as 
follows: a decoder of the MPEG method, and the like inserted to 
a slot as a board; a circuit incorporated in a main box as a 
hardware unit; and a ROM, and the like for storing the software 
decoder of the MPEG method, the JPEG method, a printer decoder 
method in the decoding circuit 90 of the printer 62, and others, 
and the command whose information is the types and the existence 
of such decoders can be transferred to the recording reproducing 
apparatus 63. 
[ 0143] 

In the personal computer 61 configured above, the video 
image data and a variety of command data, which are transferred 
from the recording reproducing apparatus 63 to the 1394 serial 
bus 66, are transferred to each unit by using the PCI bus 71 as 
a bus for mutually transferring data. 
[ 0144] 

In the personal computer 61, the memory unit 70 is processed 
by the MPU 72 as a work area according to the instruction input 
from the operation unit 65, an OS (Operating System) , and an 
application, and the transferred video image data is stored in 
the HDD 69. 
[ 0145] 

Meanwhile, it has been previously confirmed that the video 
image data transferred from the recording reproducing apparatus 
63 can be processed by the personal computer 61. That is, 
information, such as reading information (monochrome/color 
designation, resolution, tone, and the like) , the existence and 
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the types of the decoder, and compression/non-compression, is 
transferred to the recording reproducing apparatus 63 and the 
first printer 62a, and the video image data is transferred based 
on such a determination that the best printing control and the 
transfer can be executed according to such a variety of 
information, so that the compressed data can be expanded by a 
predetermined expanding method in the decoding circuit 67 of the 
personal computer 61. 
[ 0146] 

When the video image data is displayed by the display 68, 
the compressed video image data is decoded by the decoding 
circuit 67 to be inputted to the display 68, and the non- 
compressed video image data is directly inputted to the display 
68 to be D/A-converted in the display 68, and is visually 
displayed. 
[ 0147] 

The video image data as transferred above is inputted to the 
personal computer 61 to be recorded and edited, and is caused to 
be able to be transferred to from the personal computer 61 to 
the second printer 62b, and when the first printer 62a which is 
a transfer destination is the above host based printer, the 
video image data can be temporarily inputted by the personal 
computer 61 by the decoding method of the recording reproducing 
apparatus 63, and is reedited to the decoding method of the 
first printer 62a to be transferred to the first printer 62a 
through the recording reproducing apparatus 62. 
[ 0148] 
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Next, a transferring procedure will be specifically 
described when the video image data is transferred from the 
recording reproducing apparatus 63. 
t 0149] 

Figure 20 is a flowchart illustrating a transferring 
procedure when the video image data is transferred from the 
recording reproducing apparatus 63, in the present flowchart, 
before the video image data is transferred from the recording 
reproducing apparatus 63 to the first printer 62a or the 
personal computer 61, the decoder information is transferred 
with a command from the first printer 62a or the personal 
computer 61 which are transfer destinations to the recording 
reproducing apparatus 63, and when the video image data can be 
decoded at the transfer destination, the recording reproducing 
apparatus 63 directly transfers the compressed video image data, 
and when the video image data can not be decoded, the recording 
reproducing apparatus 63 transfers the expanded video image data. 
The transferring procedure is configured as described above. 
Meanwhile, the present program is executed by the system 
controller 87 of the recording reproducing apparatus 63. 
[ 0150] 

First, in step S51, a device (e.g. the first printer 62a) 
which is the transfer destination is designated, and the 
transfer setting is executed. That is, a user operates the 
operation unit 8 6 to execute the transfer setting, and the set 
data is stored in the RAM incorporated in the system controller 
87 . 

[ 0151] 
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Next, the process proceeds to step S52, and a transfer 
command is transmitted from the recording reproducing apparatus 
63 to a transfer destination device through the 1394 bus cable 
64. 

[ 0152] 

Next, the process proceeds to step S53, it is determined 
whether or not the decoder information is received. That is, 
when the transfer destination device receives the transfer 
command from the recording reproducing apparatus 63, the command 
data is transferred from the transfer destination device to the 
recording reproducing apparatus 63. In step S53, the system 
controller 87 determines whether or not the decoder information 
is included in the command data. When the decoder information is 
included, the process proceeds to step S54, and it is determined 
whether or not the type of the decoder, the type being 
determined from the received decoder information, is a decoder 
corresponding to a compressing method of the video image data, 
the compressing method being used in the compressing/expanding 
circuit 78 of the recording reproducing apparatus 63. 
[ 0153] 

When the answer is Yes, since the decoding can be executed 
in the transfer destination device, after such a setting is 
executed in step S55 that the decoder exists, the process 
proceeds to step S57 . That is, the output from the second frame 
memory 82 is controlled to be able to be transferred when the 
video image data is transferred, and thereby, the compressed 
video image data can be transferred from the 1394 serial bus 85. 
[ 0154] 
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On the other hand, when the answer in step S53 or step S54 
is No, that is, when the decoder information is not received, or 
when the decoder information is received, but is information 
indicating that the transfer destination device does not include 
the decoder, or when the transfer destination device includes 
the decoder, but a type of the decoder does not correspond to a 
compressing method of the recording reproducing apparatus 63, 
after such a setting is executed in step S56 that the decoder 
does not exist, the process proceeds to step S57. That is, the 
output from the first frame memory 8 0 is controlled to be able 
to be transferred when the video image data is transferred, and 
thereby, the compressed video image data can be transferred from 
the 1394 serial bus 85. 
[ 0155] 

As described above, after an output format for transferring 
the video image data is set according to the transfer 
destination device, in step S57, the user selects the video 
image data, which the user needs to transfer to the transfer 
destination device, from the video image data recorded in a 
recording medium of the recording reproducing system 7 9, reads 
the video image data, and operates the operation unit 8 6 to 
instruct a transfer of the video image data in the following 
step S58. 
[ 0156] 

It is determined in the following step S59 whether or not it 
is set that the decoder exists, and when it is set in step S55 
that the decoder exists, it is determined that the 
correspondable decoder exists, the process proceeds to step S60, 
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the compressed video image data reproduced from the recording 
medium is transferred through the second frame memory 82, and 
the process proceeds to step S62. 
[ 0157] 

On the other hand, when it is set in step S5 6 that the 
decoder does not exist, the process proceeds to step S61, the 
non-compressed data expanded by the compressing/expanding 
circuit 78 is transferred through the first frame memory 80, and 
the process proceeds to step S62. That is, the video image data 
is packet-transferred by the isochronous (or, asynchronous) 
method from the 1394 serial bus 85. 
[ 0158] 

In step S62, after it is confirmed that it is completed to 
transfer the video image data, it is determined in the following 
S63 whether or not another video image data is transferred, and 
when the answer is Yes, the process returns to step S57, the 
above processes are repeated, and on the other hand, when the 
answer is No, the process proceeds to step S64, the transfer 
destination device is changed, and it is determined whether or 
not it is continued to transfer the video image data. When the 
answer is Yes, the process returns to step S51, the above 
processes are repeated, and on the other hand, when the answer 
is No, the transferring process is completed. 
[ 0159] 

As described above, when the video image data which is 
compressed and recorded is transferred, the decoder information 
is information for determining whether the compressed data is 
transferred, or the non-compressed data is transferred, and the 
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decoder information also plays a role as request data whether 
the compressed data is requested to be transferred or the non- 
compressed data is requested to be transferred from the transfer 
destination device side. Thereby, the video image data is 
transferred in a desired format from the recording reproducing 
apparatus 63 to the transfer destination device based on the 
decoder information. 
[ 0160] 

Meanwhile, when the compressing method used by the recording 
reproducing apparatus 63, which is a transfer source, is 
previously notified of the transfer destination device, e.g. the 
personal computer 61, by causing the video image data 
transferred from the recording reproducing apparatus 63 to be 
able to be processed by the personal computer 61, when the 
command data is returned from the personal computer 61 in step 
S52, the decoder information in the personal computer 61 is not 
returned, but an instruction for transferring the video image 
data, i.e. the request command for instructing the compressed 
data or the non-compressed data to be transferred may be 
returned to the recording reproducing apparatus 63. 
[ 0161] 

In the flowchart of Figure 20, while the video image data 
recorded in the recording medium is used, not only the recorded 
video image data, but also the video image data inputted to the 
imaging system 73 can be also similarly applied. 
[ 0162] 

Figure 21 and Figure 22 are flowcharts illustrating an 
embodiment (the first embodiment) of a procedure for processing 
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the video image data as an information processing method 
according to the present invention, and in the present first 
embodiment, a printer is selected based on image information on 
the video image data and function information on the printer, 
the image data is inputted to the personal computer 61, and when 
the editing mode is set, after being edited by the personal 
computer 61, the image data is transferred to the transfer 
destination printer. 
[ 0163] 

In step S81, the user designates a printer connected to the 
1394 bus cable 64, and in the following step S82, a transfer 
request command is transmitted to the designated printer, the 
request command requesting that a variety of printer information 
(color printing information, a description language, a sheet 
size, resolution, printer status information, existence and 
types of the decoder) owned by the printer is transferred. 
[ 0164] 

In step S83, the printer information from the printer is 
transferred to the personal computer 61, and the variety of 
printer information is stored in the memory unit 7 0 of the 
personal computer 61. Next, it is determined in step S84 whether 
or not another printer is connected to the 1394 bus cable 64, 
and when the answer is Yes, the process returns to step S81, and 
the processes of step S82 and step S83 are repeated. 
[ 0165] 

Thereby, the above variety of printer information is 
classified for each printer to be stored in the memory unit 70. 
[ 0166] 
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Next, in step S85, the user selects the video image data 
which is needed to be transferred to the transfer destination 
printer from the video image data stored the memory unit 70 of 
the personal computer 61, and reads the video image data. Next, 
in step S8 6, the image information on the video image data which 
has been already inputted to the personal computer 61 is 
compared with the printer information stored in the memory unit 
70, and at least one or more printers are selected which become 
output destination candidates. 
[ 0,167] 

That is, it is determined whether or not the image 
information (color information, a description language, a data 
size, resolution, a compressing method) on the video image data 
and the printer information (information on printable color, a 
description language supported by the printer, a sheet size, 
resolution supported by the printer, a decoder supported by the 
printer) correspond to each other respectively, and if both 
information correspond to each other, a setting value which is 
set for each element is added. At least one or more printers are 
selected as the transfer destination printer (the first printer 
62a in the present embodiment) in the descending order of the 
total value of each setting value. Meanwhile, in this case, when 
the total values are the same, the printer is selected according 
to the predetermined priority, and in the present embodiment, 
the priority of the printer which is currently selected is the 
highest . 
[ 0168] 
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Figure 23 is a comparison table of the image information on 
the video image data and the printer information, and is stored 
in the memory unit 70. In the present embodiment, the setting 
value is set to "1" for the color information, "3" for the 
description language, "5" for the video image size/the sheet 
size, "2" for the resolution, and "2" for the compressing 
method/the decoder. 
[ 0169] 

Meanwhile, items and the setting values of the image 
information on the video image data and the printer information 
are not limited to the comparison table illustrated in Figure 23, 
for example, when the printing rate is prioritized, when the 
image information and the printer information do not correspond 
to each other, the setting value of an item for a converting 
time is increased, or when the image quality is prioritized, the 
resolution of the video image data and the resolution supported 
by the printer are caused to be the same, or the setting value 
of an item which mostly influences the image quality can be also 
increased. The setting value is not only set for information 
which is common in the image information and the printer 
information, but, for example, when the printing rate of the 
printer is higher, the setting value is increased, and the 
setting value is set for the status of the printer according to 
the level of the functions, and by adding the setting values 
according to such functions, the best transfer destination 
printer may be selected. 
[ 0170] 
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A combination of the setting values can be also selected 
from a plurality of the combinations according to the selection 
of the user. For example, it is also appropriate that the 
setting such as [ printing rate preference] and [ image quality 
preference] is inputted by the user from a setting screen of the 
personal computer 61, and a result of the inputting is stored in 
the memory unit 70, and thereby, when the user sets [ printing 
rate preference] , the combination of the setting vales which are 
set as printing rate preference can be selected, and when the 
user sets [ image quality preference] , the combination of the 
setting vales which are set as image quality preference can be 
selected. 
[ 0171] 

As described above, the function information owned by each 
printer is stored, the image information on the video image data 
and the printer information on the printer are compared, and by 
adding the setting value when the image information and the 
printer information correspond to each other, the desired 
printer which becomes the output destination candidate can be 
quickly selected. 
[ 0172] 

In step S87 to step S101, the processing is executed 
according to the predetermined editing mode. 
[ 0173] 

That is, in the present embodiment, three types of editing 
are provided such as the editing based on the sheet size, the 
editing based on the color printing information, and the editing 
based on the resolution information, and the image information 



- 69 - 



JPA 2002-144681 
page 70/83 

on the video image data is appropriately edited for the sheet 
size, the color printing information, and the resolution 
information. As illustrated in Figure 24, when the video image 
data is directly transferred to the first printer 62a which is 
the transfer destination, that is, when the video image data is 
not edited, the editing mode is set to "0", when the video image 
data is automatically edited (automatic editing mode) for the 
mismatched items based on the printer function information on 
the first printer 62a, the editing mode is set to "1", and when 
the video image data is manually edited (manual editing mode) by 
prompting the user to edit the video image data for each 
mismatched item, the editing mode is set to "2". 
[ 0174] 

It is determined in step S87 whether or not the editing mode 
is "0". When the answer is Yes, the video image data is 
transmitted to the first printer 62a without editing the 
corresponding video image data, and the process proceeds to step 
S103 of Figure 22. 
[ 0175] 

On the other hand, when the answer is No in step S87, the 
process proceeds to step S88, and it is determined whether or 
not the sheet size information included in the printer 
information received by the personal computer 61 and the sheet 
size in which the video image data can be printed correspond to 
each other, and also, the editing mode is set to "1" to be the 
automatic editing mode. When the answer is Yes, it is determined 
that the sheet size editing is unnecessary, and the process 
proceeds to step S95. 
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.[ 0176] 

On the other hand, when the sheet size information is not 
included in the received printer information, or the sheet sizes 
do not correspond to each other, the answer is No in step S88, 
and the process proceeds to step S89. 
[ 0177] 

It is determined in step S89 whether or not the sheet size 
of the recording sheets loaded in the first printer 62a and the 
sheet size of the video image data do not correspond to each 
other, and the sheet feeding is requested. When the answer is 
Yes, that is, when the sheet sizes do not correspond to each 
other, and the desired recording sheets are not loaded in the 
first printer 62a, the process proceeds to step S90, and the 
request command is transferred through the 1394 bus 64, the 
request command prompting the first printer 62a to change the 
sheet size or feed the recording sheets. That is, the above case 
is such a case that the video image data is printed in the 
recording sheets whose sheet size is different from that of the 
recording sheets loaded in a sheet cassette or a sheet tray of 
the first printer 62a, so that to prompt the sheet size to be 
changed, message information such as [ CHANGE PAPER : A4] is 
displayed on the display 65 of the personal computer 61. 
[ 0178] 

In step S91, the process waits until the recording sheets of 
the desired sheet size are fed, after that, when the recording 
sheets are fed, the answer of step S91 becomes Yes, the manual 
editing is executed in step S94 based on the sheet size 
information, and the process proceeds to step S95. That is, if 
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it is necessary to expand the video image data, after the video 
image data is expanded, the relating application is initiated 
with a file extension of the video image data, and the like, 
after that, a manual editing process (expanding, reducing, and 
rotating processes, and the like) is executed, the manual 
editing process requesting the user to set the video image data 
in the best sheet size. 
[ 0179] 

On the other hand, when the answer is No in step S89, the 
process proceeds to step S92, and it is determined whether or 
not the editing mode is set to "1" (the automatic editing mode) . 
That is, since the recording sheets are loaded in the first 
printer 62a, the sheet feeding is not requested, and when it is 
determined that the sheet sizes do not correspond to each other, 
it is necessary to execute the editing process based on the 
sheet size, and the editing mode is determined in step S92. 
[ 0180] 

When the answer of step S92 becomes Yes, and it is 
determined that the automatic editing mode is set, the process 
proceeds to step S93, and the automatic editing process is 
executed. That is, if it is necessary to expand the video image 
data, after the expanding process is executed, the automatic 
editing process (expanding, reducing, and rotating process, and 
the like) is executed based on the sheet size information on the 
first printer 62a, which is the transfer destination, so that 
the video image data is set in the desired sheet size. On the 
other hand, when the answer of step S92 becomes No, and it is 
determined that the manual editing mode is set, the process 
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proceeds to step S94, and as described above, the manual editing 
process is executed based on the sheet size information, and the 
process proceeds to step S95. 
[ 0181] 

Next, it is determined in step S95 from the received printer 
information whether or not the color printing information on the 
first printer 62a and the color information on the video image 
data correspond to each other, and the editing mode is "1". When 
the answer is Yes, it is determined that the color editing is 
not necessary, and the process proceeds to step S99 of Figure 22. 
[ 0182] 

On the other hand, when the answer is No in step S95, that 
is, the color information is not included in the received 
printer information, or the color information on the video image 
data and the color information on the printer do not correspond 
to each other, the process proceeds to step S96, and it is 
determined whether or not the editing mode is set to "1" (the 
automatic editing mode) . When the answer is Yes, the process 
proceeds to step S97, and if it is necessary to expand the video 
image data in the personal computer 61, after the video image 
data is expanded, the automatic editing process (a graphic image 
process with tones, and the like) is executed based on the color 
information on the printer which is the transfer destination. 
For example, when the tones of the video image data and the 
printable tones of the printer are different from each other, 
the tones are converted, and when the video image data is color 
data, but the printer includes only monochrome printing function, 
the color data of the video image data is converted to two 
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values of white and black of the color image data, after that, 
the process proceeds to step S99 of Figure 22. 
[ 0183] 

On the other hand, when the answer of step S96 becomes No, 
and it is determined that the editing mode is the manual editing 
mode, the process proceeds to step S98, if it is necessary to 
expand the video image data, after the video image data is 
expanded, the relating application, and the like are initiated 
with the file extension of the video image data, and the like, 
the manual editing process is executed, the manual editing 
process requesting the user to convert colors of the video image 
data to the best colors, after that, the process proceeds to 
step S99 of Figure 22. 
[ 0184] 

Next, it is determined in step S99 whether or not the 
resolution information included in the printer information 
received by the personal computer 61 and the resolution of the 
video image data correspond to each other, and the editing mode 
is set to "1". When the answer is Yes, it is determined that the 
resolution editing is not necessary, and the process proceeds to 
step S103. 
[ 0185] 

On the other hand, when the answer is No in step S99, that 
is, when the resolution information is not included in the 
received printer information, or the resolution information on 
the printer and the resolution information on the video image 
data do not correspond to each other, the process proceeds to 
step S100, and it is determined whether or not the editing mode 
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is set to "1". When the answer is Yes, it is determined that the 
editing mode is set to the automatic editing mode, the process 
proceeds to step S100, and the automatic editing process is 
executed. That is, if it is necessary to expand the video image 
data in the personal computer 62a, after the video image data is 
expanded, the video image data is automatically edited based on 
the resolution information on the printer which is the transfer 
destination . 
[ 0186] 

On the other hand, when the answer of step S100 becomes No, 
and it is determined that the editing mode is set to the manual 
editing mode, the process proceeds to step S102, and the manual 
editing process is executed based on the resolution information. 
That is, if it is necessary to expand the video image data, 
after the video image data is expanded, the relating application, 
and the like is initiated with the file extension of the video 
image data, and the like, after that, the process requests the 
user to cause the resolution of the video image data to be the 
best . 
[ 0187] 

Thereby, when it is completed to edit the video image data, 
the process proceeds to step S103. It is determined in step S103 
whether or not the type of the decoder, the type being included 
in the received printer information, and the type of the decoder 
which compresses the video image data correspond to each other. 
When the types of the decoders correspond to each other, and the 
transfer is not requested with the non-compression by the 
decoder, the process proceeds to step S104. When the decoder 
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information is not included in the received printer information, 
or when it is determined that the decoder which expands the 
video image data does not exist in the printer, or even when 
both types correspond to each other, when the non-compression is 
requested, the process proceeds to step S105. 
[ 0188] 

In step S104, the decoder exists, that is, the transfer is 
set so that the compressed video image data is directly 
transferred from the memory unit 7 0 on the 1394 bus, and the 
process proceeds to step S106. 
[ 0189] 

On the other hand, in step S105, the decoder does not exist, 
that is, the transfer is set so that when being the compressed 
video image data, the video image data is expanded, and when 
being the non-compressed video image data, the video image data 
is not expanded, and the non-compressed video image data is 
transferred from the memory unit 70 on the 1394 bus, and the 
process proceeds to step S106. 
[ 0190] 

Next, in step S106, the transfer destination selected in 
step S86 is designated, and the transfer setting is executed 
based on the designation. In step S106, the command is 
transferred by using the 1394 serial bus 66, the command 
including predetermined information for notifying that the video 
image data is transferred. 
[ 0191] 

Next, it is determined in step S108 whether or not it is set 
in step S103 that the decoder exists, and when the answer is Yes, 
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the process proceeds to step S109, and the compressed video 
image data is controlled to be transferred from the memory unit 
70, and the process proceeds to step Sill. 
[ 0192] 

On the other hand, when the answer of step S108 is No, the 
process proceeds to step S110, and the non-compressed video 
image data, which is read from the memory unit 70, is controlled 
to be transferred according to the transfer instruction of step 
S107, and the process proceeds to step Sill. Meanwhile, here, 
the video image data is packet-transferred by the isochronous 
(or, asynchronous) transferring method through the 1394 serial 
bus 85. 
[ 0193] 

When it is completed in step Sill to transfer the video 
image data, it is determined in the following step S112 whether 
or not the transfer destination is changed. When a plurality- of 
the printers, which are the transfer destinations, are selected 
in step S86, the answer of step S112 becomes Yes, the process 
proceeds to step S8 6, and the above processes are repeated. 
Thereby, the same document becomes able to be printed at the 
same time in real time from a plurality of the printers. 
[ 0194] 

On the other hand, when the answer of step S112 becomes No, 
the transfer destination is changed, and it is not necessary to 
continue the printing process, the process proceeds to step S113, 
and it is determined whether or not another video image data is 
transferred, when the answer is No, the process is terminated, 
and on the other hand, when the answer is Yes, the process 
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returns to step S8 6, and after the video image data is read, the 
processes after step S86 are repeated. 
[ 0195] 

After the video image data is edited in the best printing 
format based on the printer information on the printer selected 
as described above, and the like, when the printer which is the 
transfer destination, and the like can decode, the compressed 
data, which is decoded in the decoding format of the transfer 
destination, can be transferred, and when the printer can not 
decode, the non-compressed data can be transferred, so that the 
transfer efficiency can be improved. 
[ 0196] 

When the video image data can not be expanded by the decoder 
included in the printer which is the transfer destination, the 
non-compressed video image data is transferred, so that data of 
the wrong compressing method becomes not to be transferred from 
the recording reproducing apparatus 63 which is the transfer 
source . 
[ 0197] 

Figure 25 is a system configuration diagram illustrating the 
second embodiment of the information processing system according 
to the present invention, as in the first embodiment, in the 
second embodiment, the personal computer 61 is connected by the 
1394 serial bus to the recording reproducing apparatus 63, the 
three printers 62a, 62b, and 98, and a scanner 97 through the 
1394 bus cable 64. 
[ 0198] 
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As in the first embodiment, in the present second embodiment, 
text data and (still) image data stored in the personal computer 
61 can be also transferred to a plurality of printers which are 
mutually connected with the 1394 bus cable 64 through an 
application. 
[ 0199] 

That is, in the present second embodiment, by receiving the 
command of the printer information from the printer which is the 
transfer destination, and the like by using the 1394 serial bus, 
the personal computer 61 edits not only the video image data, 
but also the text data and the image data with information based 
on the printing format of the printer, and can select the best 
transfer destination printer. 
[ 0200] 

Meanwhile, the present invention is not limited to the above 
embodiments. While the above embodiments are described by using 
the compressed video image data inputted in the personal 
computer 61, the compressed video image data which is inputted 
from outside, and is not recorded, or the text data and the 
image data which are generated in the personal computer 61, and 
are not compressed may be used for the embodiment. 
[ 0201] 

As the external device to be connected, it is enough that 
the device can be a component on the 1394 serial bus in the 
network configuration, such as an external storing apparatus 
such as a hard disk, CD-R, and DVD, and the like, and as an 
output apparatus, the digital device may be also connected such 
as a laser printer which includes a both side printing function, 
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and can print at a high rate, and data to be processed may be 
not only the video image data, the text data, or the image data, 
but also voice data and a variety of file data. 
[ 0202] 

[ Advantages of the Invention] 

As described above in detail, according to the present 
invention, even when a user does not understand functions of an 
output apparatus, the at least one or more output apparatuses, 
which become an output destination candidate, can be selected, 
and data is edited based on function information of the selected 
output apparatus, so that desired data can be efficiently 
outputted to the desired output apparatus. 
[ Brief Description of the Drawings] 
[ Figure 1] 

Figure 1 is a system configuration diagram illustrating an 
embodiment of an information processing system in which a 
plurality of digital devices are mutually connected by using a 
1394 serial bus. 
[ Figure 2] 

Figure 2 is a block configuration diagram illustrating an 
outline of the 1394 serial bus. 
[ Figure 3] 

Figure 3 depicts a cross-section view of the 1394 bus cable. 
[ Figure 4] 

Figure 4 is a timing chart illustrating an encoding method 
in data transfer of the 1394 serial bus. 
[ Figure 5] 
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Figure 5 is a format diagram illustrating an address space 
of the 1394 serial bus. 
[ Figure 6] 

Figure 6 is a flowchart illustrating a procedure of a node 
ID determining process. 
[ Figure 7] 

Figure 7 is a flowchart illustrating a procedure of a tree 
identifying process. 
[ Figure 8] 

Figure 8 is a diagram describing a topology setting for 
determining an ID of each node in the 1394 serial bus. 
[ Figure 9] 

Figure 9 is a flowchart illustrating a procedure of a node 
ID setting process. 
[ Figure 10] 

Figure 10 is a flowchart illustrating a procedure of a 
normal arbitration process. 
[ Figure 11] 

Figure 11 is a diagram describing an arbitration in the 1394 
serial bus. 
[ Figure 12] 

Figure 12 is a diagram describing an arbitration in the 1394 
serial bus. 
[ Figure 13] 

Figure 13 is a diagram illustrating a time state transition 
of an asynchronous transfer. 
[ Figure 14] 
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Figure 14 is a diagram illustrating an example of a packet 
format of the asynchronous transfer. 
[ Figure 15] 

Figure 15 is a diagram illustrating a time state transition 
of an isochronous transfer. 
[ Figure 16] 

Figure 16 is a diagram illustrating an example of a packet 
format of the isochronous transfer. 
[ Figure 17] 

Figure 17 is a diagram illustrating an example of a bus 
cycle illustrating an aspect of a packet transferred on an 
actual bus in the 1394 serial bus. 
[ Figure 18] 

Figure 18 is a system configuration diagram illustrating an 
embodiment of the information processing system according to the 
present invention. 
[ Figure 19] 

Figure 19 is a block configuration diagram illustrating the 
details of the above information processing system. 
[ Figure 2 0] 

Figure 2 0 is a flowchart illustrating an embodiment of a 
video image data transferring procedure. 
[ Figure 21] 

Figure 21 is a flowchart (1/2) illustrating an embodiment of 
a procedure for processing the video image data as an 
information processing method according to the present invention. 
[ Figure 2 2] 
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Figure 22 is a flowchart (2/2) illustrating an embodiment of 
a procedure for processing the video image data as an 
information processing method according to the present invention. 
[ Figure 23] 

Figure 23 is a diagram illustrating an example of a 
combination of image information, and printer information and 
setting value. 
[ Figure 2 4] 

Figure 24 is a table diagram illustrating the setting values 
of editing modes. 
[ Figure 2 5] 

Figure 25 is a system configuration diagram illustrating 
another embodiment of the present invention. 
[ Description of Symbols] 

61 personal computer (information processing apparatus) 
62a printer (output apparatus) 
62b printer (output apparatus) 

63 recording reproducing apparatus (data input apparatus) 
7 0 memory unit (storing means) 

72 MPU (function information obtaining means, selecting means, 
determining means, editing means) 

97 scanner (data input apparatus) 

98 printer (output apparatus) 
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Figure 1 

la FIRST DIGITAL DEVICE (FIRST NODE) 

lb SECOND DIGITAL DEVICE (SECOND NODE) 

lc THIRD DIGITAL DEVICE (THIRD NODE) 

Id FOURTH DIGITAL DEVICE (FOURTH NODE) 

le FIFTH DIGITAL DEVICE (FIFTH NODE) 

If SIXTH DIGITAL DEVICE (SIXTH NODE) 

lg SEVENTH DIGITAL DEVICE (SEVENTH NODE) 

lh EIGHTH DIGITAL DEVICE (EIGHTH NODE) 

Figure 2 

5a APPLICATION LAYER 

4b SERIAL BUS MANAGING UNIT 

4a TRANSACTION LAYER 

3b LINK LAYER 

3a PHYSICAL LAYER 

Figure 4 

#1 DATA SIGNAL 
#2 STROBE SIGNAL 
#3 CLOCK SIGNAL 

Figure 5 

#1 BUS 

#2 LOCAL BUS 

#3 NODE 

#4 BROADCAST 

12a INITIAL MEMORY SPACE 
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12b 


PRIVATE SPACE 


12c 


INITIAL REGISTER SPACE 


13a 


ARCHITECTURE 


13b 


SERIAL BUS 


13c 


CONFIGURATION 


13d 


INITIAL UNIT SPACE 


10 


BUS NUMBER 


11 


NODE NUMBER 


12 


REGISTER SPACE (20 BIT) 


13 


REGISTER ADDRESS (28 BIT) 


#5 


10 BIT 


#6 


5 BIT 


#7 


48 BIT 


#8 


64 BIT 



Figure 6 

#1 NODE ID DETERMINING PROCESS 

51 BUS RESET? 

52 TREE IDENTIFYING PROCESS 

53 NODE ID SETTING PROCESS 

54 NORMAL ARBITRATION 

55 TRANSMIT DATA 

Figure 7 

#1 TREE IDENTIFYING PROCESS 

511 LEAF 

512 CONFIRM PORT 

513 NUMBER OF UNDEFINED PORTS 
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514 DECLARE CHILD 

51 5 BRANCH 

51 6 RECEIVE PARENT 

517 ROUTE 

51 8 IDENTIFY ROUTE 
#2 RETURN 

Figure 8 

la LEAF NODE (FIRST NODE) 

lb ROUTE NODE (BRANCH NODE) 

lc BRANCH NODE (THIRD NODE) 

Id BRANCH NODE (FOURTH NODE) 

le LEAF NODE (FIFTH NODE) 

If LEAF NODE (SIXTH NODE) 

Figure 9 

#1 NODE ID SETTING PROCESS 

521 SET NUMBER OF LEAVES N 

522 REQUEST ID 

523 ARBITRATION 
S2 4 NOTIFY RESULT 
S25 IS ID OBTAINED? 

S2 6 BROADCAST ID INFORMATION 

S2 9 SET NUMBER OF BRANCHES M 

530 REQUEST ID 

531 ARBITRATION 

532 NOTIFY RESULT 

533 IS ID OBTAINED? 
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S34 BROADCAST ID INFORMATION 

537 OBTAIN ID OF ROUTE 

538 BROADCAST ID INFORMATION 
#2 RETURN 

Figure 10 

#1 NORMAL ARBITRATION PROCESS 

541 PREDETERMINED GAP? 

542 DOES DATA TO BE TRANSFERRED EXIST? 

543 REQUEST BUS USE RIGHTS 
S4 4 RECEIVE ROUTE 

S45 NUMBER OF NODES REQUESTING BUS USE RIGHTS = 1? 

S4 6 ARBITRATION 

S47 GRANTED? 

S4 8 TRANSMIT GRANTED SIGNAL 

S4 9 TRANSMIT WAITING SIGNAL 

#2 RETURN 

Figure 11 

#1 ROUTE 

#2 REQUEST 

la FIRST NODE 

lb SECOND NODE 

lc THIRD NODE 

Id FOURTH NODE 

le FIFTH NODE 

If SIXTH NODE 
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Figure 12 

#1 ROUTE 

#2 GRANT 

#3 WAIT 

la FIRST NODE 

lb SECOND NODE 

lc THIRD NODE 

Id FOURTH NODE 

le FIFTH NODE 

If SIXTH NODE 

Figure 13 
TIME 

Figure 14 

22 RECEIVING SIDE NODE ID 

23 TRANSMITTING SIDE NODE ID 
2 6 T CODE 

27 PRIORITY 

2 8 UNIQUE INFORMATION STORING UNIT 
2 9 DATA LENGTH 

30 EXTENDED T CODE 

31 HEADER CRC 

32 DATA 

31 (33) DATA CRC 

Figure 15 
TIME 
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Figure 16 

43 DATA LENGTH 

44 TAG 

45 CHANNEL 
4 6 T CODE 

48 HEADER CRC 

4 9 DATA FIELD 

50 DATA CRC 

Figure 18 

61 PERSONAL COMPUTER 

62a FIRST PRINTER 

62b SECOND PRINTER 

63 RECORDING REPRODUCING APPARATUS 
Figure 19 

65 OPERATION UNIT 

66 SERIAL BUS 

67 DECODING CIRCUIT 

68 DISPLAY 

7 0 MEMORY UNIT 

73 IMAGING SYSTEM 

75 VIDEO IMAGE SIGNAL PROCESSING CIRCUIT 

78 COMPRESSING/EXPANDING CIRCUIT 

7 9 RECORDING REPRODUCING SYSTEM 

80 FIRST FRAME MEMORY 

81 FIRST MEMORY CONTROLLING UNIT 
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82 SECOND FRAME MEMORY 

83 SECOND MEMORY CONTROLLING UNIT 

84 DATA SELECTOR 
8 5 SERIAL BUS 

86 OPERATION UNIT 

87 SYSTEM CONTROLLER 
88a/bSERIAL BUS 

8 9a/b DATA SELECTOR 
9 Oa/b DECODING 

91a/b IMAGE PROCESSING CIRCUIT 
92 a /b IMAGE MEMORY 
93a/b PRINTER HEAD 
94a/b DRIVER 

95a/b PRINTER OPERATION UNIT 
96a/b PRINTER CONTROLLER 

Figure 20 

#1 VIDEO IMAGE DATA TRANSFERRING PROCESS 

551 DESIGNATE TRANSFER DESTINATION 

552 TRANSMIT COMMAND 

553 IS DECODER INFORMATION RECEIVED? 

554 DECODABLE? 

555 SET : DECODER EXISTS 

556 SET : DECODER DOES NOT EXIST 

557 SELECT VIDEO IMAGE 

558 INSTRUCT TRANSFER 

559 DOES DECODER EXIST? 

560 TRANSFER COMPRESSED DATA 
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561 TRANSFER NON- COMPRESSED DATA 

562 COMPLETE TRANSFER 

563 IS ANOTHER VIDEO IMAGE TRANSFERRED? 

564 IS TRANSFER DESTINATION CHANGED? 
#2 END 

Figure 21 

#1 VIDEO IMAGE DATA TRANSFERRING PROCESS 

581 DESIGNATE TRANSFER DESTINATION 

582 TRANSMIT COMMAND 

583 STORE PRINTER INFORMATION 

S8 4 DOES ANOTHER TRANSFER DESTINATION EXIST? 

S85 READ VIDEO IMAGE DATA 

S8 6 SELECT PRINTER INFORMATION 

S87 IS EDITING MODE "0"? 

S8 8 DOES SHEET SIZES CORRESPOND TO EACH OTHER & IS EDITING MODE 
"1"? 

S8 9 DOES NOT SHEET SIZES CORRESPOND TO EACH OTHER & IS SHEET 
FEEDING REQUESTED? 

590 CHANGE FOR SIZE & OUTPUT SHEET FEEDING MESSAGE 

591 IS RECORDING SHEET FED? 

592 IS EDITING MODE "1"? 

593 AUTOMATIC EDITING PROCESS WITH SHEET SIZE INFORMATION 

594 MANUAL EDITING PROCESS WITH SHEET SIZE INFORMATION 

595 DOES COLOR INFORMATION CORRESPOND TO EACH OTHER & IS 
EDITING MODE "1"? 

596 IS EDITING MODE "1"? 

597 AUTOMATIC EDITING PROCESS WITH COLOR INFORMATION 
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598 MANUAL EDITING PROCESS WITH COLOR INFORMATION 
Figure 22 

599 DOES RESOLUTION INFORMATION CORRESPOND TO EACH OTHER & IS 
EDITING MODE "1"? 

5100 IS EDITING MODE "1"? 

5101 AUTOMATIC EDITING PROCESS WITH RESOLUTION INFORMATION 

5102 MANUAL EDITING PROCESS WITH RESOLUTION INFORMATION 

51 03 DECODABLE? 

5104 SET : DECODER EXISTS 

5105 SET : DECODER EXISTS 

5106 DESIGNATE TRANSFER DESTINATION 

5107 INSTRUCT TRANSFER 

5108 DOES DECODER EXIST? 

5109 TRANSFER COMPRESSED DATA 

51 10 TRANSFER NON-COMPRESSED DATA 

5111 COMPLETE TRANSFER 

51 12 IS TRANSFER DESTINATION CHANGED? 

51 13 IS ANOTHER VIDEO IMAGE SELECTED? 
#1 END 

Figure 23 

#1 IMAGE INFORMATION OF VIDEO IMAGE DATA 

#2 COLOR INFORMATION OF VIDEO IMAGE DATA 

#3 DESCRIPTION LANGUAGE OF VIDEO IMAGE DATA 

#4 SIZE OF VIDEO IMAGE DATA 

#5 RESOLUTION OF VIDEO IMAGE DATA 

#6 COMPRESSING METHOD OF VIDEO IMAGE DATA 
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#7 PRINTER INFORMATION OF PRINTER 

#8 PRINTABLE COLOR INFORMATION OF PRINTER 

#9 DESCRIPTION LANGUAGE SUPPORTED BY PRINTER 

#10 SHEET SIZE SUPPORTED BY PRINTER 

#11 RESOLUTION SUPPORTED BY PRINTER 

#12 DECODER SUPPORTED BY PRINTER 

#13 SETTING VALUE 

Figure 24 

#1 EDITING MODE INFORMATION 

#2 NO EDITING OF VIDEO IMAGE DATA 

#3 AUTOMATIC EDITING OF VIDEO IMAGE DATA 

#4 MANUAL EDITING OF VIDEO IMAGE DATA 

#5 SETTING VALUE 
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